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Baron von Weber’s Experiments on the Stability observation, and yet this maximum movement is the | 


of Permanent Way. | very thing which it is desired to ascertain. To over- | the section illustrated by us on page 307 ¢ of the present 

[CONTINUED FROM PAGE 366.] | come these difficulties of observation, Baron von | volume, while the seven sleepers to which each 18 ft. 
Notwithstanding the great value of the results ob-| Weber designed an admirably simple arrangement, | rail was attached, had a bearing surface on the ground 
tained from the experiments we have already described, | Which answered its purpose perfectly, and of which we | of almost exactly 3.5 square meters (=86.58 square feet) 
it is undeniable that some of the main questions relat- | shall give a description shortly. | and the average deflection of rails between two inter- 
ing to the stability of permanent way structures, can| Before describing his own experiments, Baron von | mediate sleepers amounted to 5.8 millimeters (=0.228 
only be finally answered by ascertaining the amount of Weber gives an account, at some length, of those car- | in.). This deflection, however, included the deflection 
the momentary deflections and displacements of the | ried out in this country by Mr. Peter Barlow in | of the rail itself, the compression of the sleepers, and 
rails which actually occur when a line is subjected to | 1835. Mr. Barlow employed for his observations the | the impression of the latter into the ballast ; and these 
the action of passing trains, but which disappear en- | instruments illustrated by us on page 253 of the pres- | various amounts would, according to the results of pre- 
tirely, or almost entirely, after the action which causes | ent volume,* these instruments, however, being open to | ceding experiments, probably be distributed as follows . 
them ceases, and which are thus, 


table, made with structures, the rails of which were of 











mil. in. 

under ordinary circumstances, like- Bupoensten, of, the clenpere, “ain 
i n e Daliast........... « A 

ly to escape observation. Deflection of the rail.......1.3—<1'.(61 


The momentary deflections and Compression of the sleepers.3.4—0.134 
displacements just referred to may 
be divided into two classes, those 
which apparently disappear on the 
removal of the load, and those 
which disappear absolutely. To 
the first class belong those deflec- i TT 
tions and displacements which, = 
although causing a greater or less 
loosening of the structure, are yet 
within the limits of elasticity of 
the rails, so that the latter, after 
the passage of a train, return to 
their normal positions, and there 
are only left to mark the move- 49 
ments which have taken place, the To MMI] ec . AT ih 
small lateral displacements of the Ba WY Ay == ; ‘ \ 
spikes, or small impressions of 

the sleepers by the bases of the 
rails. Such marks of displace- 
ments are likely to escape any but 
very careful inspection ; yet, taken 
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Min Y AN i q These values remained the same for 
rai ey y) ao all speeds at which the engine was 
i 4 NA il run over the structures. 
et Wy i», Baron von Weber justly consid- 
ers that the conclusions to be 
drawn from the above experiments 
are of importance, as they give 
numerical values for a consider- 
able proportion of the resistance 
which has to be overcome by the 
rolling vehicles. Even if the im- 
pression of the sleepers into the 
ground could be attributed to an 
insufficient bedding, there still re- 


i . ; 
Ni HORTA HER main the deflection of the rails and 
ea nia iM sie i the compression of the sleepers 





i) a \ nn to absorb power, and Baron von 
Paneer I Gi] Weber considers that this power 
Hh amounts for each wheel, to the 


weight on that wheel multiplied 
by the deflection of the rail multi- 





altogether, they may allow to the plied by the velocity of the engine. 
rails an amount of play or liberty to cant, which may ; several important objections, as we have already ex- | Taking the deflection of the heavier structure as 4.5 
produce dangerous results. plained. It was, in fact, probably owing to these de- | millimeters (—0.018 ft.) and that of the lighter structure 


The second class of momentary displacements, on | fects that many of the discrepancies in Mr. Barlow’s | as 6 millimeters (—0.02 ft.); and the weight per wheel 
the other hand, consist of those which take place with- | experiments are due. We shall not, however, speak | as 110 centners (12,478 tbs.), we should get the power 
in the limit of the permanent way structure as a whole, | further of Mr. Barlow’s experiments here, but shall | consumed as being in the case of the heavier structure : 
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Diagram Showing the Displacement of Rails under Trajfic—One-third full size. 


all the parts returning to their normal positions on the ; proceed to give anaccount of those carried out by P=12,478 x 0.018 x V; and in the case of the lighter 
removal of the cause of the disturbance. Such mo-| Baron von Weber. structure, P=12,478x0.02x V, P in these equations 
mentary alterations as these in the positions of the| In the first place, Baron von Weber desired to meas- being the power consumed in foot-pounds, and V repre- 
rails occur less frequently than those of the former | ure merely some vertical deflections of the rails under | senting the velocity of the engine in feet, per minute. 
class, but they nevertheless become dangerous under | the influence of the traffic, and for this purpose he em- Baron von Weber calculates in this way that in the 
certain circumstances, which will be spoken of hereafter. ployed the simple arrangement used by him for measur- | case of the engine weighing 550 centners (110 cent- 
The observation of the momentary alterations in the | ing the compressibility of the sleepers, and illustrated | ners on each of four wheels, and 55 centners on each 
positions of the rails which occur during the passage by us on page 344+ of the present volume. | of the other two) the power thus consumed, when run- 
of trains is a difficult matter, but still more difficult is| 44th Series of Experiments. The vertical deflection of | ning at a speed of 5 miles per hour, amounts to 17.15 
it to ascertain correctly the amounts of the various | the rails of variously constructed permanent ways was | effective horse power on the more rigid, and 22.3 
movements which take place. Thus, first, the action of | determined under the passage of an engine weighing | horse power on the lighter structure, and he considers 
the rolling stock produces sudden shocks and blows, | 550 centners (=62,392 Ibs.), the greatest load upon one also that this power increases in direct proportion to 
which preclude the employment of any arrangement of | wheel being 110 centners (=12,478 Ibs.), and the experi- the speed and weight of the engine. He states, there- 
levers for measuring the acting forces ; next, the move- | ments being made on a straight portion of the line. | fore, that by makinga few experiments the influence of 
ments of the rails are so complicated that the use of | The deflections were measured at the middle of the | any permanent way structure on the resistance opposed 
arrangements or apparatus which should simultane- | rails, at those parts of the lengths of line at which the _ to the passage of the trains, and consequently on the 
ously indicate accurately all these movements would be | Sleepers appeared to be firmly bedded in the ground. consumption of fuel of the engine, can be ascertained. 
almost impracticable, and, finally, it is extremely im- | Table No. 1 contains the results of these experiments. _ The importance of the results obtained by observa- 
probable that the maximum deviation of the structure| The experiments 1 to 7 were, as is recorded in the, tions of the deflections of the rails caused by the single 


under its loads should take place just at the moment of| * Page 148, Vol. Il.; + Page 244, Vol. Il., Raturoap Gazerrz. | + Page 196, Vol. IL., RAILROAD GAZETTE. 
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passage of an engine made it the more desirable to 
ascertain by other experiments the extent of all com- 
bined movements of the rails at different points of the 
structure under various circumstances, and during a 
considerable length of time. These experiments could, 
however, only give satisfactory results, if they were 
made not only on straight and horizontal portions of 
the line, but also on curves of different radii tra 
versed by trains at various speeds. But the construc- 
tion and fixing of apparatus as well as the carrying on 
of continual observations at so many different points 
was practically almost impossible, and it thus became 
necessary to devise means by which the whole move- 
ments of the rails at any desired points could be regis - 
tered mechanically. 


























43 | Sj s 
Pe : ©: = 
ce | 42 | BE 28888 88288 - 
ne es [Fee ¢soas cacge | 2 
BS | $2 Joit 4444 ddcoe 8 
Es 23 ge coernwe rO>nn 2, 
3" Se 2 
FA paar eee 
Hs Perea reg : 
Fe | se | geaeesesensy eegen ° 
Es 2s: FORE GRARER Sr READ 5 
ae =e dgdbbbitiLss dided |= 
2 rs 
he ea BRSRR ERASE = ESSERE i] 
<8 Sear yw 2 
: — ‘a | 
By 23 E 
b= | BEL. fee © 12% econe |B 
Bo epee [APR BFF HS SHSSF | TE 
Sz oven 1 t Ly \ 1 js fy 
zm = Vo ait a ow OD QDS fF 4 
Bs g-.° |g288 22853 222% <3 
fa Ze : Bade aan 2d 
a 
Py re 
84 sg § 3g g8 \@g 
fs ee Fs Fs £3 i: 
< = 2 ol 
>a 8 3 < S2 @:8°:ss3 ir 
face As ma 8° Be 2 
Eg 1¢ 7 @ 73 |38 
ao s 
Hot *. 2 # » #4 ag, 
32 4 Ea & s fu » oa 
] t=) | cS = ‘ Sa 
me = é | a3 3 z of 
Hy a rere er, Te: 
a, - - - les! oo 
a z ¢ 444 « (8 
a , Ss §€ ¢& ¢ lz 
ze 2 a 4 2a o |e 
.—] Pp ° Dh = 32 
Ee ° Oa: 3%: 28 ;:8, 25 
7 z s 3 FE 
bE 5 $ : 25 
AB 2 © 5 
E § | a 5 
Ae; © a to 
Bea % gi :22:2:2:8 :::: |2 
BE wy co} oe ee ae, ° 
a Ss 
<a Peal ‘a vey 
Sze 8 ° 
ES = = - 
oz S 8 3 § 
ang 4 S = 
ies eres 2% 22 4482 te 
3.4 a 2 
me 3) 3 
Sage g = 
4a~ 3 
get fe | 
gel "tse REE: i 
< umber 0 
> Experiments rao Oo ok ODS 


oman 
enon 





The arrangement designed by Baron von Weber for 
fulfilling this end was, as we have observed, admirably 
simple, and of very cheap construction. It consists, as 
shown by Figs. 24 and 25, of three stakes or piles, a a a, 
driven into the ground for a depth of about 5 ft., these 
piles carrying across piece, b b, having cut in it two 
notches in which the rails, ¢ c, can play freely. To the 
cross piece, b b, are fastened at d and d, where the rails 
pass through, the wooden cheeks are blocks, e e, 
ee, Figs. 26 and 27, these cheeks carrying between 
them a leaden plate, f. This lead plate is about 6 mil- 
limeters (0.236 in.) thick, and consists of two halves 
fitted exactly to the section of the rail, the edge of 
the plate where it touches the rail being thinned 
down to 1.5 millimeters (—0.059 in.) in thickness. 

When this apparatus is fixed in position the lead 
plate surrounds the rail everywhere, except at the top 
and at the point where a space is left for the passage of 
the wheel flanges. The plate being fixed, and held 
securely in its place entirely independent of the rail, it 
follows that any movements of the latter which take 
place must cause a forcing away of the edges of the 
lead plate, and thus the outline of the hole in the latter 
at the end of any given time gives a correct indication 
of the maximum movements of the rails in every direc- 
tion which have taken place since the lead plate was 
fixed. 

Baron von Weber has published a number of interest- 
ing diagrams showing the movements of rails ascer- 
tained in this way; and from these we have selected 
two, and have them carefully reproduced, one-third full 
size, on the preceding page. The annexed table (No. 2,) 
gives a summary of Baron von Weber's observations 
on the movements of the rails carried out by means of 
the apparatus we have described, on various parts of 
the lines mentioned, and during ordinary traffic. It 
may be added that during the time the experiments 
were being carried on, the weather was for the most 
part favorable, no soaking of the ground taking place, 
while the gauges were always fixed at points where 
the structure was firmly bedded. 





This table, in connection with the diagrams, is very 
instructive, and it explains in a simple manner the 
causes for many accidents which, if it were not for the 
movements of the rails being thus registered, would 
not be set down to the condition of the permanent 
way or the rolling stock, but the causes of which 
would remain more or less of a mystery. In- 
stances of this are to be found in the running of 
engines and trains off the rails at straight and well- 
maintained portions of the line, when moving at a 
moderate speed, and with the wheels and axles in good 
condition. 


The diagrams and the dimensions given in the table 
show that the momentary displacements of the head of 
the rail may amount to 7 millimeters (—0.275 in.) on the 
inside of a curve, and 8 millimeters (—0.315 in.) on the 
outside. It is, Baron von Weber remarks, further ad- 
missible that the flanges of the wheels may become so 
worn before the tires are re-turned that the lateral play 
on a line of the normal gauge of 1,436 meters (—4 ft. 
81¢ in.) may amount to one inch each way from a cen- 
tral position, and, moreover, on sharp curves it is not 
unusual to widen the gauge to the same extent, namely, 
lin. The normal distance between the tires on the 
German railways is 1.36 meters (—4 ft. 51g in.), and, 
with the tires worn in the manner above referred, the 
combined thickness of the two flanges where they 
press against the rails would be reduced to, say, 21 mil- 
limeters, making the distance from outside to outside 
of flanges at these points 1,381 meters. But there area 
great number of wheels still running on German rail- 
ways having tires but 113 millimeters (—414 in.) wide, 
and thus adding together the distance between tires, 
thickness of flanges and width of one tire, we get 
a total amount of 1.36+0.021+0.118—1.494 meters. 
Now, if wheels of this kind are on a portion of the line 
laid to the gauge of 1.461 meters, which we have men- 
tioned as being employed on sharp curves, and if this 
gauge has been momentarily enlarged by displacement 
to the extent of 15 millimeters, thus making it 1.476 
meters ; then, with the flange of one wheel against one 
rail, the other wheel will only overlap the other rail by 
18 millimeters, or but 0.7 in. This may appear to be 
an exaggerated supposition ; but the annexed diagram, 
B, proves that on the part of the line where that dia- 
gram was taken, such a state of things had actually oc- 
curred. But the heads of the rails are rounded at the 
sides, and as the outer edge of the tire is also more or 
less rounded, the real bearing surface of one wheel on 
the rail is reduced to a width of 4 or 5 millimeters 
(=0.157 or 0.196 in.), and it is easy to understand how 
a very slight extra displacement, due, for instance, to 
the slippery state of the rail reducing the coefficient of 
friction between it and the wheels, would suffice to 
cause the latter to slip down between the rails, thus 
causing an accident. Baron von Weber justly remarks 
that the extent of this generally unrecognized danger is 
exceedingly disquieting, and its existence points 
strongly to the necessity of maintaining the permanent 
way in good order, and avoiding the use of tires of a 
less width than 125 millimeters (5 in.) 

Table No.1, and diagrams given on the previous page, 
show distinctly, by the displacement of the heads of the 
rails, how the adhesion between the rails and wheels 
cause the former to follow the lateral movements of 
the latter; and the table, moreover, proves by the 
almost uniform displacement of the two rails in curves 
both inwards and outwards that the superelevation of 
the exterior railis just as often the cause of an increase 
as of a diminution of the resistance of the engine and 
train, as when the speed of the latter is too slow the 
superelevation causes the wheel flanges to be forced 
against the inside rail. Baron yon Weber, however, 
does not deem this any reason for abandoning the use 
of superelevation for the outer rail of curves; but on 
the contrary he considers that, notwithstanding the de- 
fect just mentioned, it is one of the best safe-guards 
which can be adopted for preventing excessive displace- 
ments of the structure. 

In concluding our account of this portion of 
Baron von Weber’s investigations, we cannot re- 
frain from directing the attention of engineers in 
this country and abroad to the important informa- 
tion which might be obtained, at very little trouble 
and expense, by the general use of the method of gaug- 
ing the movements of rails by the employment of lead 
plates in the manner we have described. Baron von 
Weber’s experiments were made on permanent way 
structures of a somewhat light class, and it would be 
exceedingly interesting to know how far the movements 
of the rails of which he obtained records exceed those 
which take place in the heavier permanent ways in use 
in this country. It would also be interesting to know 
the different extents to which any given class of per 
manent way is displaced by engines and rolling stock- 


of different classes ; and by making trials of this kind 
much valuable information might be gained as to the 
effect on the permanent way of engines with or with- 
out bogies, of different wheel bases, and with different 
distributions of weight. 
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TABLE No. 2.—SHowING THE DISPLACEMENTS OF THE RAILS DURING THE PASSAGE OF TRAINS. 
{ 
Nore.—The horizontal displacements towards the insides are marked —; those towards the outside, + 
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There are hundreds of our readers who have ample 
opportunity for carrying out such experiments as those 
to which we have alluded, and the apparatus required 
is so simple and inexpensive that there is little excuse 
for not using it very extensively. We may add that 
we, on our part, shall be happy to give full publicity to 
the results of any investigations of this kind of which 
we may receive the necessary particulars.—Hngineering. 

[TO BE CONTINUED. ] 








MISCELLANEOUS, 





—The Montreal Rolling Mills Company has declared 
a dividend of 10 per cent., and carried a large sum to 
the rest fund. Peter Redpath was elected President, 
and Mr. C. 8. Watson, Vice-President ; and Messrs. E. 
H. King, Geo. Stephens, and W. M. Molson, Directors. 


—Mr. George F. Bicknell, of New York, has com- 
menced a suit against the city of Port Huron, Michi- 
gan, in the United States Circuit Court, to recover 
interest on bonds issued by the city in aid of the Port 
Huron & Lake Michigan Railroad Company. This will 
probably be a test case as to the validity of the Mich- 
igan Supreme Court decision. 


—Mr. Conkling has introduced into the Senate a bill 
to provide for additional commercial and postal facili- 
ties in the port of New York. It incorporates Marshall 
O. Roberts, John A. Livingston, Dudley Field and oth- 
ers, as the New York Port Tunnel Company, with au- 
thority to construct a tunnel, tube, or covered way, in 
or beneath and acrossthe beds of the bay of New York 
and Hudson River, from some point in New York city 
to some point in New Jersey, opposite, and a similar 
tunnel from New York to Brooklyn. The company is 
also empowered to operate railroads in said tunnels. 
Referred. 


—The Dominion Telegraph Company of Canada 
during 1870 constructed 327 miles of line between Mon 
treal and Oshawa, 59 miles between Prescott and Otta- 
wa, 78 miles between Houghton and London, and 18 
miles along the Totonto, Grey & Bruce Railway, a total 
of 482 miles, with 147 miles possessed by it the previ- 
ous year, gives it a total mileage of 629 miles of poles 
on which there is 1,116 miles of wire, with 35 offices 
open. Further extensions are to be made as soon a8 
possible from* London to Windsor, and from Toronto 
via Guelph, Stratford and St. Mary’s to London. The 
company has $84,210 of capival stock paid in, and an 
indebtedness of $2,513.45. The President is Hon. John 
Murrich ; Vice President, J. J. McKenzie; Treasurer, 





James Michie. 
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SIMPLE RULES FOR LOCOMOTIVE ENGINEERS 
AND MACHINISTS. 


There are many simple rules for estimating mechani- 
cal conditions or mechanical results which are of great 
yalue in assisting the judgment of the engineer and 
machinist. The power of an engine, for instance, is, 
under known conditions, as much a matter of measwre- 
ment a3 a cord of wood or a gallon of water. So is the 
gravity of a train ona down grade, that is, the force 
with which it tends to descend. 

THE POWER OF THE LOCOMOTIVE. 

If the wheels of a locomotive were geared into toothed 
rails, we should say that its power was the force with 
which its wheels could be made to turn, or the weight 
or force which, applied at the rims of the wheels, 
would prevent them from turning. But if, in another 
case, Where the wheels revolved upon ordinary smooth 
rails, the wheels would often slip in turning, thereby 
wasting a part of the “‘ power,” we should say that the 
effective power of the engine was limited by the fric- 
tion or adhesion of its driving wheels. Hence the terms 
tractive power and adhesive power are proper, the first 
meaning the revolving power, the second the progres- 
sive power of the engine. 

Rule for Calculating the Tractive Power of the Engine. 
—Multiply the diameter of the cylinder, in inches, by 
itself; multiply the product by the effective pressure of 
steam on the piston, in pounds per square inch, (esti- 
mated or measured) ; multiply this last product by the 
length of stroke in inches, and divide the whole by the 
diameter of the driver in inches. The quotient is the 
power with which the wheels revolve, or the tractive 
power of the engine. A weight equal to the quotient, 
if hung upon the rim of one of the driving wheels, or 
one-half the quotient hung upon each of the two drivers, 
would prevent them from turning with the assumed 
pressure of steam. 

Seventy-five pounds per square inch of piston is 
about the pressure of steam which can be safely calcu- 
lated in reckoning the full power of an engine, although 
it is of course possible to use higher steam. 

Example.—W hat is the tractive power of an engine 
with 16-inch cylinders, 75 tbs. of steam, 22 inches stroke, 
and 54 inch drivers ? 

. inches diam. of cylinder. 





256 square of diameter. 
75 Ibs. per square inch. 


19,200 
22 inches, length of stroke. 
54)422,400(7,822 tbs.= Answer. 

To know the power of the engine to draw a required 
load in tons, we must know the resistance of each ton. 
This varies with the speed of the train, etc. On a 
level road, at a slow speed, the friction and concussions 
of loaded trains are from 74g to 11 pounds per ton of 
train. 

With a resistance of 10 pounds per ton, the above 
engine would draw 782 tons ona level, equal to about 
49 cars, weighing, loaded, 16 tons each. 

It is evident that unless the friction or adhesion of the 
drivers upon the rails is equal to the tractive power, the 
latter can never be fully and usefully exerted. It is 
necessary, then, to know the amount of the adhesion 
which can be calculated upon under ordinary circum- 
stances. 

The adhesion under the best circumstances, with dry, 
clean rails, is about one-fifth of the weight pressed by 
the driving wheels upon the rails. Cases are, however, 
known, in which this limit has even been exceeded. 

But from one-fifth the adhesion is often reduced by 
wet or greasy rails to less than one-twelfth of the weight 
on the drivers. Probably one-sixth may be taken as the 
average ordinary effect. Having first determined the 
tractive power, we are thus prepared to learn what 
weight an engine should have upon its drivers in order 
to make that power available. The engine assumed, for 
the example, had 7,822 Ibs. of tractive power. Hence, 
Six times the sum should be the least weight on the 
drivers. This would be 46,932 lbs., or about 2344 tons. 
This would be about the entire weight of the engine in 
running order; hence the whole weight should be upon 
the drivers. It would be a gross blunder to proportion 
anengine with 16 by 22-inch cylinders, and 54-inch 
drivers—weighing 24 tons—and to place one-third or 
one-half this weight on a truck. If a truck is required, 
the weight on the drivers should be increased, or the 
cylinders diminished in size, or the driving wheel en- 
larged in diameter. There should be an equilibrium 
between tractive and adhesive power. 

RESISTANCES OF TRAINS. 

The resistances of trains are considered to be divisi- 

ble under four heads, viz: Friction of wheels and 


axles ; concussion of wheels against the rails; atmos- 
pheric resistance, and gravity. 

The first resistance is considered to be constant at all 
velocities, and as being from 6 to 10-lbs. per ton of the 
load drawn, according to the perfection of the cars. 
Thus, a loaded car weighing 16 tons would require a 
horizontal pull of from 96 to 160 Ibs. to move it slowly 
on a level. 

The second resistance is considered to increase 
directly with the velocity, and as being 14 Ibs. per ton, 
at one mile an hour, or equal to 314 Ibs. at ten miles, 
and to 10 lbs. at thirty miles an hour. The resistance 
of the atmosphere increases with the square of the 
velocity, and is about 1-6 Ib. for the front of an ordinary 
train at one mile an hour, 1624"pounds at ten miles an 
hour, and 600 Ibs. at sixty miles an hour. 

The resistance of gravity is .8787 of a pound per ton 
of 2,000 ibs.,on a grade of one foot per mile. It is 
.4242 of a pound per ton of 2,240 ibs. also on a grade 
of one foot per mile. It increases directly with the 
steepness of the grade. 

Examples.—What is the resistance of a train of 60 
tons, (of 2,000 tbs.) running 30 miles an hour, on a 40 
feet grade ? 


Friction, 60 tons by, say 8, pounds perton..... 
Concussions, 6) tons by 30 miles by %......... 
Atmosphere, the square of 30, being 900, by 1-6. 
G avity, 60 tons by 40 feet by .3787 


“ 





Total, equal to 35%f pounds per ton................ 

If we have an engine capable of exerting a constant 
force (above its own weight,) of 6,000 pounds, what 
number of tons would it draw, at 60 miles an hour, on 
a 30 feet grade ? 

The atmospheric resistance of the train at 60 miles 
an hour being (60 x 60 x 1-6) 600 ths., this taken from the 
whole power leaves 5,400 tbs. of power for friction, 
concussions and gravity. 


ee ee Oe GO GI io sno cb cn. ccscctedseccses 8 pounds. 
SN  iatesecccccccdncssswccnnasneseann ~ 
Gravity OD FI 5 kdans2080055bcdbs. centinese 11.36 “ 


Combined resistances are...........2..c.ccescocscces 39.36 % 

Calling the sum 40 pounds, 5,400 pounds will draw 
135 tons. 

The measures of the different resistances are derived 
from the most careful experiments made in England, 
and have been analyzed and classified by the most dis- 
tinguished engineers. The resistance of gravity is as- 
certained by dividing the length of the grade by its 
height, the quotient being the number of times the 
gravity is contained in the weight ot the load. A mile 
being 5,280 feet, the gravity on a grade of 40 feet per 
mile would be (5,280 divided by 40=132) 1-132 of the 
weight, or 15.15 pounds per ton of 2,000 pounds. The 
gravity of one ton ona grade of one foot per mile is 
(2,000 divided by 5,280) .8787 pounds, as given above. 

F. 
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These questions were somewhat considered during 
the session of the last Legislature. A law was passed 
declaratory of the general right of the Legislature to 
regulate at its discretion all tariffs of fares and freights 
on the several railroads of the Commonwealth, without 
regard to the amount of net earnings. The commis- 
sioners are unable to see how any satisfactory results 
can be arrived at through action under this law. The 
grounds on which they base this impression can be 
stated in very few words. All legislation in the direc- 
tion indicated must be either general or special—gen- 
eral as applying to all the railroads of the Common- 
wealth, or special as applying to some individual one 
of them. No general law of this nature has yet been 
framed adequate to meet the wants of the case, though 
attempts at it have frequently been made ; nor, indeed, 
do the commissioners now see how such a law could 
be framed. Not that it is here meant to im- 
ply that the regulation of railroads by law 
is impracticable, but the doubt is confined to their reg- 
ulation in this particular way. Other methods have 
been and hereafter will be suggested, and their practical 
merits can only be ascertained after trial ; this method 
has, however, repeatedly been tried, and with a uniform 
result. The cause of failure in this case is indeed most 
apparent. A general law regulating fares and freights, 
which would very slightly touch one road, would in- 
evitably ruin another ; a tariff which would apply to 
one class of articles would be simply ridiculous when 
applied to another. The law found generally on the 
statute books provides a maximum per mile for each 
passenger and for each ton of freight. A law on this 
principle framed to meet the case of the Boston & 
Albany road, by materially reducing its present rates, 
whatever result it might produce on that company 
would speedily send the Housatonic road into insoly- 
ency ;—a law which permitted the Housatonic to earn 
a dividend would have no application to the Boston & 
Albany. So of descriptions of freight: a rate per ton 
per mile applicable to coal or pig iron would produce 
results eminently unsatisfactory to the corporations if 
applied to feathers, wicker-work wooden-ware or 
household furniture. It is, however, useless to discuss 
this question ;—a general law which shall meet the cir- 
cumstances of all the separate roads and provide for all 
classes of freights, degrees of speed and arrangements 





for comfort is a practical impossibility. It may, 





however, be urged that the law of 1870, (chap. 325, § 1) 
was intended to pave a way for special legislation to 
meet individual cases. This is very probably the case; 
at the same time, should the Legislature undertake to 
follow out the plan indicated, and to specifically regu- 
late the tariffs of each railroad of the Commonwealth, 
according to its particular circumstances or the needs 
of its surrounding community, it wi launch itself into 
an ocean of special legislation such as has never yet 
been attempted, and no large legislative body could 
successfully attend to. Should it delegate a power in 
this regard to the present or any other board of com- 
missioners, it would simply destroy it by so doing. A 
responsibility would be imposed uusustained by any 
executive power. An authority to regulate fares and 
freights over roads owned, controlled and operated by 
others, would place those in whom such authority was 
reposed in an entirely false and impossible position. 
Those managing the roads could produce what results 
they saw fit; they could easily demonstrate, by appar- 
ent practical workings, the absurdity of anything 
which was distasteful to them. They could reduce to 
real failures the most correctly reasoned theories. It is 
useless for the Legislature to look for satisfactory re- 
sults from the labors of any board which can only work 
through reluctant agents, and the position of one who 
can direct but cannot execute is in the last degree un- 
fortunate. It resembles nothing so much as that of a 
military commander, all of whose subordinates feel a 
direct and lively interest in his failure. 

For these reasons, the commissioners do not believe 
that the desired relief lies in the direction towards 
which the legislation of last winter pointed. They be- 
lieve it does lie in a directly opposite direction. The 
course they would recommend is the following: let the 
State adopt its own plan of railroad management, 
wholly independent of the private railroad corpora- 
tions—how this plan should, in the opinion of the com- 
missioners, be developed, will be set forth in the subse- 
quent part of this report—having done this in such a 
manner as to commit itself to the least possible expense 
consistent with a perfect trial of a great experiment, 
recognizing it simply as a tentative effort, let the State 
then give the existing corporations distinctly to under- 
stand that the continuance of their corporate exist- 
ence depends whollf on (1) the results of the experi- 
ment in operation ; (2) on their own success in the pro- 
cess of competitive development side by side with it. 
All restraints should then be removed from the private 
corporations ; they should be allowed, within the limits 
of the law, to freely follow their own devices ; the two 
systems would thus be compelled to work their way out 
in visible and perfect contrast, and that which, at the 
expiration of a reasonable term of years, should prove 
itself to be best, would undoubtedly be adopted with 
general ecquiescence. The corporations, however, 
should not hereafter have it to say that they were tram- 
melled or tied down during the period of trial; the 
principle of private corporate management should have 
full play, while it distinctly understands that it is on 
probation. 

Whether the corporations should hereafter meet more 
fully the expectations of the community, or should fail 
to do so, the commissioners would recommend that the 
State should be prepared to take its own course. The 
commissioners do not propose in this connection to 
discuss the question of state ownership of railroads. 
There are arguments, based both upon theory and ex- 
perience, in favor of it and opposed to it. In this 
country it has not hitherto been attempted with success ; 
but itis not clear that failure did not arise from the 
effort both to construct railroads and to originate a 
system of operating them; nor, indeed, was failure 
confined to public enterprises, as it is matter of notor- 
iety that all the early railroad undertakings in private 
hands passed through long periods of extreme depres- 
sion and financial tribulation. There are also very 
grave political considerations involved. The principle 
upon which our government is founded, that of least 
possible governmental interference and largest possible 
individual development, has a strong hold on the popu- 
lar mind. The public opinion of the Commonwealth 
unquestionably accepts with great reluctance any meas- 
ure calculated to bring industrial enterprises within the 
influence of politics: At the same time, a strong and 
growing popular conviction cannot be ignored, that rail- 
roads and internal communication constitute an excep- 
tion to this general rule. The success which has at- 
tended an opposite policy in Belgium, and the experi- 
ments now in progress in Great Britain, have by no 
means escaped notice. The political considerations in- 
volved do not, however, fall within the province of this 
board ; it is for the commissioners simply to recom- 
mend that course which is, in their opinion, best calcu- 
lated to certainly and safely reduce the transportation 
tax ; and it is for the people and their direct represen- 
tatives to decide whether the advantages likely to flow 
from that policy are or are not sufficient to counterbal 
anced by the dangers to our political system involved 
in it. The problem before the commissioners is a pure- 
ly material one, and it is for another tribunal to weigh 
ulterior and political considerations. The commis- 
sioners do not, therefore, propose to argue these ques- 
tions or to commit themselves to any opinions in re- 
gard to them. Neither, on the other hand, are they 
disposed to recommend anything rash or sweeping ; 
but, while they do not wish to destroy the old until the 
new is established, the new can only be pronounced 
either a success or a failure after a fair course of ex- 
periment. There is nothing to prevent private owner- 
ship and state ownership of railroads from existing at 
the same time in the same ar They have al- 
ways existed and still doso exist in Belgium. Accord- 
ing to the statement of M. Fassiaux, at the time Bel- 
gian Director-General of Posts, Railways and Tele- 
graphs, made to the British Royal Commission on Rail- 
ways of 1868.* there were, on January Ist, 1864, 1,247 
miles of railway in Belgium. Of this amount, 347 miles 





* Minutes of Evidence, Qu. 3,058; also, Appendix M. 
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had been constructed and were worked by the State, 
belonging to it without reserve. The State derived the 
profit or suffered the loss (as the case might be) result- 
ing from the working. In addition to this, 117 miles 
constructed by private companies and worked by the 
State, were likewise the property of the State, though 
a proportion of receipts was paid over to the compa- 
nies who constructed the roads, as the remuneration 
for work done. The remaining 780 miles were both 
constructed and worked by private companies, free 
from public control. The practical operation of the 
mixed system of ownership thus existing in Belgium 
might reasonably be expected to somewhat reproduce 
itself in ete: Het ney Of it M. Fassiaux said in the 
examination already referred to, ‘the State railways 
thus (through a mixed system of ownership) find them- 
selves placed in constant comparison with the railways 
worked by private companies ; on the one hand stimu- 
ulating them to general improvements, and on the 
other hand acting as a sort of a check against any at- 
tempt to realize extravagant profits at the expense of 
the public.” These are the identical effects which the 
commissioners desire to see produced in Massachusetts. 
Instead, however, of expressing them as something 
which might be anticipated, they are here quoted as the 
actual conclusions of a long experience. 

Actuated by these considerations, the commissioners 
would therefore suggest that the time has come fora 
practical attempt at the ownership of railroads by the 
State, and their management with a direct view to the 
interests of the public. They would there recommend 
that the Legislature, under its reserved power, take 
measures to immediately assume possession of some 
line of railroad within the limits of the Commonwealth. 
The next question is—Where and under what circum- 
stances can the experiment most advantageously be 
tried ?—Which of its roads can the State most advan- 
tageously assume? Numerous considerations would 
tend to influence a recommendation on this point. It 
is highly desirable that the road upon which this deli- 
cate experiment is to be tried should be wholly within 
the jurisdiction of Massachusetts; it would not be 
wise to imperil such a movement through the possible 
jealousy of one State at the ownership of a railroad 
within its borders by another State. Here, in fact, lies 
the great difficulty in the way of State ownership—a 
difficulty which no one yet has endeavored to theoretic- 
ally meet. Massachusetts would certainly be very un- 
willing to see New York assume possession of the Bos- 
ton & Albany under some clause in the West Stock- 
bridge & Albany charter, and proceed to manage that 
road “by the people of New York for the people of 
New York ;” and so Connecticut and New Hampshire 
might not impossibly entertain a similar jealousy as re- 
gards roads partly within their limits. Whether this 
should prove to be the case or not, however, it is 
very desirable that so serious and wholly un- 
necessary a risk should not endanger a mere 
peer experiment. In that experiment, at 
least, while there are railroads wholly within the 
limits of the Commonwealth, there need be no question 
of jurisdiction involved. The next consideration is 
one of expense. It is not, in the opinion of the board, 
advisable for the Commonwealth to involve itself too 
deeply at once ina novel experiment. There are in 
the State several roads of limited size and cost which 
would include every desired condition, and the posses- 
sion of which could not entail any very serious loss or 
inconvenience, even in case of failure. In case of suc- 
cess, however, it is very desirable that the experiment 
should admit of a natural and indefinite expansion in 
the directions in which it was commenced—an expan- 
sion, indeed, in the nature of a natural growth or de- 
velopment. 

All of these conditions are perfectly supplied in the 
case of only one of the railroads of the Commonwealth 
—that between Boston and Fitchburg. This road lies 
wholly within our jurisdiction; it could be assumed 
by the State for a moderate sum; in case of failure it 
could be disposed of without serious loss or public in- 
convenience ; and, finally, in case the experiment re- 
sulted in success this route admits of indefinite expan- 
sion. In the last respect there is a peculiar propriety 
in selecting this road as the one on which to try the 
proposed experiment. The Hoosac Tunnel, it is now 
confidently stated, will be completed before the year 
1874. It has been constructed solely by the public 
money, and it would be eminently fitting that, when 
completed, it should be managed solely in the public 
interests. By January, 1874, the experiment of State 
ownership and of public management would be so far 
advanced that a judgment could be formed as to the 
expediency of extending it. Were that judgment favor- 
able, the rest of the line to Troy could then be assumed, 
and any question of State jurisdiction would thus be 
deferred until the preliminary experiment was an ap- 
proved success, and then it must necessarily present 
itself. Were the results still encouraging and were 
this difficulty overcome, the State road, commencing 
with the present 51 miles of the Fitchburg corporation, 
developing without undue haste and with no necessary 
assumption of risk or disregard of delicate interests, 
would in time place Massachusetts in direct communi- 
cation with the Canadas, the West and the Middle 
States ; through the northern railroad system and Lake 
Champlain it would receive the breadstuffs of the 
wheat-growing region and the ores of the Adirondack ; 
through the channels of the Delaware & Hudson Canal 
Company, it would communicate directly, both by 
water and rail, with the coal fields of Pennsylvania. 
No other route in Massachusetts so properly and unde- 
niably belongs to the community—for this route the 
tunnel will create, and the Commonwealth made the 
tunnel; in assuming it she would assume but her own. 
The commanding position of the line in the future is 
now scarcely appreciated; towards the north and 
northwest it has all the advantages of the Boston & 
Lowell road ; towards the west and southwest all those 
of the Boston & Albany ; situated between the two, it 
could bring to bear a direct competition on each, and 





thus at once practically regulate the whole railroad 
system of the Commonwealth. 

The commissioners would, therefore, recommend the 
Legislature to take immediate steps toward assuming 
possession of the Fitchburg Railroad. While making 
this recommendation they do not propose to enter into 
particulars as to the steps involved in carrying it out, 
or to report any draught of a bill. These, however, as 
well as the main subject, have been matters of anxious 
and careful consideration with them. Should the Leg- 
islature or the Committee on Railways be disposed to 
proceed in the path indicated, the services of the com- 
missioners will be at theircommand. A very few days, 
it is believed, will suffice to mature all necessary legis- 
lation. Until, however, there is some indication that 
this is desired, and until the general subject can receive 
the consideration of the committee, the commissioners 
have not felt disposed to encumber this report with de- 
tails. They propose only to offer a general sketch of a 
policy. 

On two points, however, they desire at the start to 
place their opinions on record, and to remove all possi- 
bility of misconstruction. 

1. As regards the rights of the present owners of the 
Fitchburg Railroad Company. 

2. As regards the question of State management. 

The commissioners cannot entertain a doubt that, in 
so far as the rights of private property are concerned, 
they will be guarded with great jealousy in any legisla- 
tive action which may be had. Not only should the let- 
ter of the law be conceded, but in all doubful cases the 
Commonwealth should decide against itself. It should 
be remembered that the stock certificates of these rail- 
roads are not only the title-deeds of property, but the 
patents of public benefactors. They represent private 
means supplied to carry out a great public enterprise 
surrounded in its early days by doubt andrisk. It may 
now be advisable to resume the ownership of the enter- 
prise, but it is especially fitting that every reasonable 
claim of the present owners should be met in a spirit 
both of justice and liberality. 

The Fitchburg Railroad Company now owns, in main 
and branch lines, 93.23 miles of track, with 50 miles of 
double track and 26 miles of siding, being in all, as 
near as may be, 169 miles of single track. This prop- 
erty is represented by $3,640,000 in stock, the corpora- 
tion being free from all indebtedness and having a 
balance of $501,230 in its treasury. Computed in the 
usual method, the road would be said to stand at an 
an average cost of $38,000 per mile, as represented by 
all outstanding evidences of property. 

There are three methods by which the State can take 
possession of the fanchise and possessions of this 
company, Viz: 

1. Under section 84 of chapter 39 of the Revised 
Statutes which provides that ‘the Commonwealth may, 
at any time during the continuance of the charter of 
any railroad corporation, after the expiration of twenty 
years from the opening of said railroad for use, pur- 
chase of the corporation the said railroad and all the 
franchise, rights and privileges of the corporation, by 
paying therefore, such sums as will reimburse them the 
amount of the capital paid in, with a net profit thereon 
of ten per cent. per annum, from the time payment 
thereof by the stockholders to the time of such pur- 
chase.” 

2. Under the declaratory Act of the last Legislature 
(Acts 1870, chap. 325, § 2), which provides that “ the 
Commonwealth may at any time take and possess the 
road, franchise and other property of any railroad cor- 
poration after giving one year’s notice in writing to 
such railroad corporation, and paying therefere such 
compensation as may be awarded by three commission- 
ers, who shall be appointed by the Supreme Judicial 
Court,and shall be duly sworn to appraise the same justly 
and fairly. Said commissioners shall estimate and de- 
termine all damages sustained by any such railroad 
corporation by such taking of the road, franchise and 
other property thereof, and any such corporation ag- 
grieved by the determination of said commissioners, 
may have its damages assessed by a jury of the Superior 
Court in the County of Suffolk, in the same manner as 
is provided by law with respect to damages sustained 
by reason of the laying out of ways in the city of 
Boston.” 

3. In the usual business manner pursued by indi- 
viduals or corporations in similar cases, through nego- 
tiation and purchase ; as has been done in the case of 
the telegraph system by the Parliament of Great 
Britain, and is proposed as regards the railroads of 
Treland. 

If the Commonwealth took possession under the 
method first stated, it would be necessary to compute 
the excess of interest at ten per cent. over the divi- 
dends actually paid by the corporation since it was 
organized. The commissioners have not verified the 
figures contained in the report of the commission on 
cheap transportation to the Legislature of 1870 (p. 68), 
but, assuming them to be correct, the amount of divi- 
dends now in arrear appears to be between 92-3 per 
cent. of the capital, amounting to a total of $3,357,000, 
aggregating, together with the stock capital, almost 
exactly $7,000,000 ; or, otherwise stated, the road, if 
purchased in this way, would cost the Commonwealth 
in the immediate neighborhood of $75,000 per mile, or 
$192 per share. As the stock now commands a market 
price of $136-7, any arrangement of this nature would 
certainly constitute no hardship on the shareholders. 

In this connection it is of interest to see what, on the 
same basis of computation, would be the cost to the 
Commonwealth of its other leading railroads. Accord- 
ing to the tables already referred to, the cost of the 
Boston & Maine would be $146 per share, or in round 
numbers, $80,000 per mile; that of the Eastern, $177 
per share, besides a bonded debt of $3,037,400, amount- 
ing to about $104,000 per mile; that of the Boston & 
Lowell, $180 per share, besides a bonded debt of nearly 
$255,000, amounting to about $113,000 per mile; that 
of the Boston & Providence, $185 per share, amount- 
ing to about $105,000 per mile ; that of the Old Colony, 





$167 per share, besides a funded debt of $2,986,600 
amounting to $79,000 per mile. Owing to the consol. 
idation of the Boston & Worcester and the Western 
railroads, and the complicated questions involved, 
it is very difficult to estimate the excess of 
interest over dividends due on the stock of 
the Boston & Albany. It is, however, not 
unsafe to say that at the time of consolida- 
tion, a deficiency of $2,415,000 existed as regards the 
Boston & Worcester, and $1,400,000 as regards the 
Western, aggregating $3,815,000, without including the 
stock dividend of 1868. The present capital and in- 
debtedness of the consolidated road is not less than 
$21,000,000, making an aggregate in the neighborhood 
of $25,000,000 on 250 miles of road, or $100,000 per 
mile. Even, therefore, through the extravagant method 
provided in the original Act, the Fitchburg road would 
seem to be in its cost per mile the cheapest in the State 
for the Commonwealth to assume. 

The commissioners are unwilling to commit them- 
selves to any estimate as to the value of this road 
should the Commonwealth desire to possess itself of it 
in the method prescribed in the Act of 1870. It is 
wholly impossible to say what rule or measnre of 
damages the commission or court would lay down in 
the premises. If the actual present value of the 
property, or the cost to replace it as it stands, was the 
measure, it is impossible without long examination to 
say what that would amount to. It would, undoubtedly, 
largely exceed the average of $38,000 per mile, at which 
their road nominally stands on the books of the com- 
pany. It would, probably, considerably exceed the 
present market value of the stock, but the commission- 
ers can form no reliable estimate whether it would ex- 
ceed or fall short of the $75,000 per mile arrived at 
through the computations heretofore made. 

Tbe other, and in the opinion of the commissioners, 
the most judicious method to pursue, is that through 
negotiation and purchase, reserving the statute methods 
as a final resort. This method avoids all litigation and 
hard feeling, and is the more simple and _ expeditious, 
as well as much the most economical. The stock of 
this corporation has of late received eight per cent. 
dividends, and now sells in the market for about $136 
per share. Under the law of the Commonwealth the 
dividends are practically limited to ten per cent. per 
annum. During the last ten years the company has 
averaged 7.4 per cent. annual dividends, and has never 
risen above 9 per cent. During the last year it has 
barely earned its usual dividend, its gross receipts fall- 
ing off about $85,000, and its net earnings nearly $40,- 
000, their estimated amount ($303,000) being equal to a 
dividend of 8.32 per cent.* In view of this decrease 
apparently the directors of the road have fallen into, 
what the commissioners cannot but consider, the fatally 
short-sighted policy of raising the rates of their local 
freight tariff. This mistake is rather likely to increase 
than decrease the falling off, and the company can 
hardly look forward with any confidence to being for 
an indefinite time to come more than an eight per cent. 
road. Assuming this as a basis of negotiation, it is 
difficult to see on what ground the corporation could 
refuse an offer from the State of guaranteed six per 
cent. bonds at par in exchange for the stock of the roa’ 
at a premium of $50 per share. Every holder of suciu 
bonds would, in place of eight per cent. dividends, sub- 
ject to all sorts of contingencies, and with ten per cent. 
in remote possibility, annually receive from interest 
and after exchange nine per cent. guaranteed, or in 
cash, $14 per share above the selling market price. 
Purchased on this estimate, the road would come to 
the Commonwealth at an average cost per mile of $50,- 
000 and the commissioners think it safe to say that 
such a purchase would be one fair and advantageous to 
both parties. The question is, indeed, not without dif- 
ficulties, but difficulties of the same nature surrounded 
the purchase by government of telegraphs in England 
and of railways in Ireland, and were not found in- 
superable. Until, however, they could know directly 
and distinctly what are the wishes and policy of the 
Legislature on this subject, the commissioners have 
not, of course, felt at liberty to make any overtures to 
the parties in interest. 

Upon the second point, that of State management, 
the commissioners desire to express their hope that 
State ownership will not be found to necessarily imply 
State management. Indeed, in their opinion, the whole 
result of this important experiment turns on the suc- 
cess with which the question of management can be 
kept out of politics—can be held distinct from all party 
machinery. In this respect many excellent provisions 
are contained in the bills reported to the last Legis- 
lature by the commission on cheap transportation. 
The end in view is to provide a machinery through 
which the direction of the road shall be confined 
to trustees, with duties in the nature of those ordinarily 
pertaining to supervisors of highways. Neither the 
State nor the trustees undertake personally to manage 
the road, but they simply produce a paid manager, who, 
only, is directly responsible, and who takes charge of 
the road under the advisory supervision of the State 
trustees. One improvement in the machinery proposed, 
the commissioners wish decidedly to recommend. _Re- 
cent scandalous proceedings in other states have illus- 
trated the necessity of introducing some form of mi- 
nority representation into corporate elections. In the 
case of the Erie Railway, and in that of the Boston, 
Hartford & Erie, many of the largest, as well as the 
most respectable, of the stockholders of each company, 
are absolutely deprived of all participation in the man- 
agement of their property, and even of the power to 
protect it. However the system of minority represen- 
tation hitherto suggested may apply in practice to com- 
plicated popular elections, no question can exist that 
they are perfectly adapted to corporate elections, and 
would furnish a great safeguard against evils now no- 
torious. If the trustees for the proposed road are, 





* As the returns for 1870 include but ten months, exact amounts 
cannot be given. In the above statement the returns of ten 
months are averaged over the entire year. 
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therefore, to be elected by the Legislature and from the 
community at large, it would be well to adopt some sys- 
tem which will enable any considerable class in the 
community to obtain a representation among them in 
order to introduce into the board that activity of 
thought and management which results from the mere 
discussion of theories, which may yet be rejected ; and, 
finally, this would afford every human precaution 
against those dangers which, in this country, so easily 
peset all public industrial enterprises. 

Before bringing this long report to a close, it only re- 
mains for the commissioners, in few words, to restate 
the policy they wish to see initiated. They propose 
that the two systems of operating railroads—that 
through a public, and that through a private manage- 
ment—should be placed side by side, each under the 
auspices most favorable to development, and subject to 
no laws but those of Massachusetts. Both systems 
will distinctly understand that they are on trial; the 
private corporations will have a reasonable time afford- 
ed them in which to justify the existing management ; 
but, if their results through the coming year are less 
advantageous to the public than those produced 
through State control, they must be prepared to sur- 
render their trusts into the hands which conferred 
them. The managers of these corporations cannot 
complain that the trial is not a fair one, upon 
the ground that the State road will be operated 
regardless of profit, while they will be expected to keep 
up their dividends. The State road must, under public 
management, pay the interest on its whole purchase 
cost, being the equivalent of at least nine per cent. div- 
idends on its present outstanding stock. If, in addition 
to this, it fails to keep in repair its material, and to de- 
velop its traffic, then the experiment must end in utter 
failure. The advantages will, in fact, for some years, 
be wholly in favor of the private corporations. Their 
burdens will be no heavier; their machinery and or- 
ganization will be the more perfect. Uader these cir- 
cumstances, they should, as finally putting to rest an 
issue which hitherto they have regarded with apprehen- 
sion, gladly accept the test, rather than shrink from it. 
Finally, the corporations and a large portion of the 
public have strenuously maintained that, in this coun- 
try at least, the railroad system could most advantage- 
ously be managed, both for energy and economy—as 
regards the railroads, and as regards the community,— 
through private enterprise. This, as they have already 
intimated, the commissioners are disposed neither to 
deny or to concede ; it isa subject upon which their 
minds are wholly open to conviction. They simply de- 
sire to try the experiment. Even those who oppose the 
public control of railroads upon economical or political 
considerations, can scarcely object to the trial of so 
limited and carefully restricted an experiment as that 
now proposed, if only that they may see their anticipa- 
tions practically realized. Such an unreasoning antip- 
athy to change would exceed even the conservatism of 
the British Parliament, which is now preparing to de- 
vote the whole railroad system of Ireland to a fair at- 
tempt at the solution of this difficult problem. The 
commissioners have only further to say, that they be- 
lieve the course they have marked out combines as 
many advantages, with as few dangers, as any which is 
likely to be suggested ; certainly, if it should prove 
otherwise, the failure will not arise from any lack of 
anxious consideration on their part, or from any want 
of a due sense of the heavy responsibility under which 
they have been called upon to advise. 


Jas. C. CONVERSE, 


EpWARD APPLETON, } Commissioners. 
Cuas. F. Apams, JR., 








The Mont Cenis Tunnel. 





The Mont Cenis Tunnel, as the great shaft through 
the Alps which is to form part of the railway between 
Savoy and Piedmont is generally called, has now, as 
we learn by telegraph, been so far completed as to 
form a continuous communication from end to end. 
Strictly speaking the tunnel is not through Mont Cenis 
at all, but it passes through the chain of the Cottian 
Alps ina wholly different direction. In the district 
through which the tunnel passes the chain of the Alps 
extends nearly due east and west between two nearly 
parallel valleys. On the south side the Dora Riparia 
descends through a narrow defile to Susa, and by a 
broader channel runs thence to Turin. On the north 
side of the Arc flows in an opposite direction from 
Lanslebourg to Modane and St. Jean de Marienna be 
fore joining the Isere on its way through France, where 
both are united to the Rhone at a short distance from 
Valence. The present highroad mounts gradually the 
valley of the Arc to Lanslebourg; then, turning to 
the south, it gains the summit of the pass at Mont 
Cenis by a short and steep ascent of about 2,000 feet. 
fhe Mont Cenis route would, therefore, have presented 
many difficulties, not only in the way of construction, 
but its gradients would have been of so severe a char- 
acter as greatly to detract from the usefulness of the 
line. In the plan which has been adopted the northern 
entrance to the tunnel will be below Modane, about 
eighteen miles west of Mont Cenis, and the trains will 
emerge into daylight near the small Italian village of 
Bardonneche, at a slightly higher level than the en- 
trance at Modane. From this point twenty-five miles 
of very difficult railway will be required to provide 
communication with the Italian railway system at Susa. 
In addition to the advantage of having the two ends 
of the tunnel nearly at the same level, this route has 
the advantage of being a shorter route than any gther 
that had been suggested for traversing the Alps be- 
tween Savoy and Piedmont. At the time this great 
work was commenced he would have been considered 
a iladman indeed who would have predicted that when 
it was completed the Indian mails from England would 
have been sent to Brindisi because the occupation of a 
greater part of France by the Germans rendered it im- 
possible to send them via Marseilles. If the work were 





now complete, and France still in the same condition 
as it was seven years since, the rivalry between 
the Marseilles and the Brindisi routes would have 
been a severe and protracted one. The Franco- 
Prussian war has, however, hastened forward 
the solution of the question of the relative advantages 
of the two ports, and it will be the fault of the Italian 
Government and the directors of the railway companies 
of the peninsula if the Italian port, the merits of which 
have been so forcibly pointed out in the several reports 
of Captain Tyler, of the Board of Trade, does not per- 
maneutly supersede Marseilles as the point of arrival 
and departure of the overland India and Australia 
mails. Brindisi is four days nearer to Alexandria than 
Marseilles, and it 1s two days nearer than Trieste. 
From Susa to Pescari, and thence to Brindisi, a 
distance of 600 miles, the railway is complete on the 
Italian side, and in the long run the 600 miles of rail- 
way must supersede the 800 miles of sea passage on the 
Mediterranean. 

The great tunnel which is the key to this system of 
overland communication is 12,220 ft., or rather over 714 
miles, in length. It is, of course, the longest tunnel in 
the world; about 244 times longer than the celebrated 
Box Tunnel, the chef @euvre of Brunel. At a not dis- 
tant day we may expect to find that this sub-Alpine 
shaft has been distanced as completely by other works 
of the same kind as is that which on the Great 
Western Railway was considered the wonder 
of engineering works of its day. The _ experi- 
eice which has been gained in what will still 
be called the Mont Cenis Tunnel, the admirable manner 
in which the forces of air and water have been com- 
bined to aid in pushing forward the work, and the 
skill with which mechanical appliances have been 
pressed into the service of the engineers, have removed 
many of the greatest difficulties which formerly stood 
in the way of this class of undertakings. To such an ex- 
tent has science lent her aid that we are able at 
the close of 1870 to announce as un fait accompli a 
work which it was anticipated would not have been 
finished before 1875. The completion of the sub-Al- 
pine tunnel establishes the possibility of a similar 
work between England and France, inasmuch as it has 
settled the important question of the possibility of con- 
structing long lengths of tunnel without the employ- 
ment of ventilating shafts. 

The manner in which this difficulty has been over- 
come illustrates one of the most successful applications 
of a well-known law of physics—viz., the elasticity of 
the air. For the purpose of boring the face of the 
rock, forces greater than any which manual labor could 
employ were requisite. Steam was out of the question, 
for its discharge, after having done the work, would 
have filled the shaft in which the work was going on 
with vapor, and it would have been all but impossible 
to convey steam in pipes for nearly four miles, which, 
working from each end of the tunnel, would be the dis- 
tance it would be required to be conveyed in order to 
work the drills. It was something more than “a happy 
thought,” it was the deduction of the calm and 
reflective genius of the engineers—Messrs. Gran- 
dis, Grattoni, and Sommeiller—that led them to 
obtain and apply compressed air as the mechan- 
ical agent for the solution of this great mechanical 
problem. Not only was the air to be caught and im- 
prisoned, and made to do the bidding of the engineer, 
but means were to be provided, suited for the locality 
and to the conditions under which the work was to be 
performed, for thus arresting and binding the aerial 
forces, To have employed steam power to compress 
the air would have rendered necessary the consumption 
of large quantities of fuel, which could with difficulty 
be obtained in the passes af the Cottian Alps. The 
able men in charge of the work saw in the stream of 
water which came leaping down the mountain sides a 
power which they could press into their service, and 
they caught and diverted the stream, and directed it on 
to powerful water wheels, which, working the pumping 
machines, compressed the atmospheric air into one- 
sixth of its natural volume. For some ten years or 
more, in the bleak solitudes of these Alpine passes, the 
great contest has been going on, and man has been 
silently but surely conquering the forces of nature, 
and making them do his bidding. The water has van- 
quished the air, and the air has forced the iron and the 
steel wrung from the unwilling ores through the hard 
schist and the quartz of the Alpine mountain ranges, 
and directed with rare skill they have burrowed their 
way through a darkness so black that it might be felt, 
through the very heart of the Alps. 

When the machinery set in motion by the water 
wheel had compressed it, the air was conducted 
through iron pipes a foot in diameter into the tunnel, 
and which were lengthened as the work was pushed 
forward. The machinery employed in drilling the face 
of the rock consists of a strong iron framework, with 
wheels and axles and rack work, to the rear part of 
which flexible tubes conveying the compressed air are 
attached. The escape of the air sets in motion a kind 
of mitrailleuse, which shoots forth from each of its 
dozen barrels a boring-rod, or “jumper.” The instant 
the blow has been struck against the face of the head- 
ing a portion of the air is set free, the “jumper” re- 
turns to its place under a slighter pressure of air than 
that required to drive it forward, and instantly starts 
to its work again, thus keeping up a continuous succes- 
sion of blows against the rock. About one hour is suf- 
ficient to bore a hole nearly a yard deep—the distance 
varies, of course, with the hardness of the material to 
be drilled. When the face of the rock has been pierced 
by about eighty holes of these dimensions the “ mitrail- 
leuse” is detached from-the main tube conveying the 
compressed air and is withdrawn 100 yards or so and 
is secured behind massive folding-doors. Another set 
of miners then enter the gallery which has thus been 
cleared, charge the holes with powder, light the fuses, 
and retire for safgty behind the folding doors 
which protect the machine. After the explosion 
the debris is removed in small wagons running 


upon narrow rails on each side of the main 
track. In about six hours the road is cleared, and the 
modern battering ram is again advanced forward to 
repeat its former work of piercing the rock. Before 
being used all the boring instruments are tested against 
blocks of the hardest marble that can be found, and 
many thousands of them unable to stand that test have 
been cast aside during the progress of that work. 
For the purpose of keeping the “ jumpers” cool while 
striking the face of the rock, jets of water are dis- 
charged by the machine into each of the holes durin, 
the process of the formation. The machine employe 
in penetrating the rock opens a shaft 12 ft. wide and 8ft. 
in height; the work of enlarging the gallery and secur- 
ing the whole against future accident by masonry is 
performed by manual labor. The rock consists for the 
most part of metamorphic schist of variable composi- 
tion, for the most part extremely hard, and very diffi- 
cult to work in parts where it is traversed by veins of 
quartz, which sorely try the hardened steel points of 
the “jumpers,” and in excavating which the progress 
was necessarily very slow. 

The compressed air emyloyed as the motive power, 
when set free from the machine, has been found suffi- 
cient for the purpose of ventilating the tunnel, and 
after the explosion of the mines jets of compressed air 
are employed to drive out the gases produced by the 
burning of the gunpowder. This useful agent, the air, 
is therefore employed, not only to pierce the hard rock, 
but to drive out the noxious gases, and furnish a sup- 
ply of pure and wholesome air for the tunnel. Gas is 
employed to light the tunnel in place of the ordinary 
miners’ lamps. 

Not the least of the difficulties which opposed them- 
selves to the construction of a tunnel of such great 
length, was that of insuring the direct course of the 
work. The tunnel was, as usual, attacked from both 
ends, from the French and Italian sides, at the same 
time, and-the slightest fractional deviation from the 
course laid down would have resulted in enormous 
error by the time each party of workmen had ar- 
rived midway in the excavation. There have been in- 
stances where two sets of men thus working have 
passed each other at the spot where they should have 
met. Any casualty of this kind would have been a 
very serious affair, and it must have been with no small 
feelings of satisfaction that a few days since the 
workmen on the French side heard the sounds of their 
brother workmen coming forward to meet them; and 
France and Italy have now been enabled to shake hands 
in the center of an Alpine range some thousands of 
feet below the surface. The difficulty of preserving 
the true line was increased by the fact that no shafts 
could be sunk down from the surface from which ob- 
servations could be made. Then, too, the line was nec- 
essarily on an incline to the center of the tunnel, 
for the purpose of facilitating the removal of the 
rock and the rubbish, as well as for draining the 
tunnel from any water that might enter by filtration or 
otherwise. This gradient is about 1 in 50 on the Italian 
side, but much more favorable on the French side. 
For the purpose of testing the course of the work, sig- 
nal stations were erected across the mountain precisely 
over the intended line of the tunnel, the positions of 
. which were most accurately noted from the observa- 
tories erected opposite the mouths of the tunnel. On 
the days when the tunnel was clear of smoke and vapor— 
and these were on certain holidays—the accuracy of 
the lines was verified by means of a brilliant light 
placed at the further end of each section of the tunnel, 
and which could be seen from the observatories. Ex- 
cept upon these holidays, no observation of the kind 
could be made, as, owing to the higher temperature in 
the interior of the tunnel as compared with the outer 
air, the atmosphere, charged with aqueous and other 
vapors, which were driven out by the compressed air 
when it mixed with the colder air near the mouth of 
the tunnel, was formed into heavy steam or vapor, 
through which the signals could not be seen. 

The law authorizing the construction of the tunnel 
was passed in 1857, and the work commenced in August 
of the following year, was carried on for three years on 
the Italian side, and for five on the opposite, and re- 
sulted in the completion of about one mile in length. 
This gave at the rate of one mile in four years, and 
carried on upon this system—assuming it possible to 
have done so—the work would have taken thirty-two 
years to complete. By the plan which has been 
adopted, and which we have just described, the tunnel 
has been constructed at the rate of one mile a om, 
under circumstances in which it was possible only to 
work on two faces at the same time, and at extreme dis- 
tances from the base of operations. As a result, the 
work has been finished in five years less time than was 
anticipated, and the result will, in all probability, show 
at a cost very considerably within the estimate of 
£2,000,000, or £50 per foot forward. A very handsome 
bonus will accrue to the Italian Government and the 
engineers from the French Government, tor having 
completed the work within the specified time.—London 
Railway News. 








—The last number of the Commercial and Financial 
Chronicle contains an advertisement of the issue of 
bonds by nineteen railroad companies, amounting in 
the aggregate to about $64,000,000, besides the Northern 
Pacific bonds and Lake Shore & Michigan Southern 
bonds, the amounts of which are not given. 

—The Finance Committee of the Senate, to which 
was referred the subject of the assessment of the New 
York Central scrip dividend of 80 per cent., has reported 
that the question is one for the courts alone. 














—James A. Weston, the Demecratic candidate for 
Governor of New Hampshire, is a civil engineer by pro- 





fession. 
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Experiments with Steel-Topped Rails on the Erie 
Railway. 


The following letter narrating the results of the use 
of rails with puddled steel-tops on the Erie Railway, 
and giving a comparison of these with iron rails put 
down at the same time, was received from Abram 8. 
Hewitt by the Massachusetts Railroad Commissioners 
and published in their report : 


New York, Dec. 15th, 1870. 

We have now reached definite conclusions in regard 
to steel-topped rails. We have made an inspection of 
every rail laid prior to January 1, 1870, on the Erie 
Railroad of our make, whether steel-topped or iron. 
You bear in mind that the steel used for the heads is 
puddled, and not cast or homogeneous steel. It is 
necessarily of low temper, in order to secure a weld 
with the iron. 

It is harder and has more tensile strength than iron, 
but it is softer and has less tensile strength than cast- 
steel, even of the low grade (so far as carbon is con- 
cerned) used for Bessemer and other steel rails. 

A priori, it might be expected tbat the durability of 
this material would be intermediate between iron and 
steel—that is, more durable than iron and less so than 
steel. It is also intermediate, in cost, and the problem 
to be solved is, whether iron rails, or iron rails with 
puddled-steel tops, or cast-steel rails are more profitable 
with a given volume of business. 

I think that it is now demonstrated that with a small 
business, where iron will endure from 12 to 15 years, 
iron is the more economical material; with a larger 
business, where iron will endure five years, the puddled- 
steel tops are the cheapest ; and with a larger business, 
where the average life of an iron rail does not exceed 
three (3) years, steel rails are the cheapest. Our experi- 
ence is mainly confined to the Erie Railway, which 
comes within the third category. In arriving at this 
conclusion we assume that good iron rails cost $75 per 
ton, puddled-steel headed rails $90 per ton, and cast- 
steel rails $105 per ton. 

Now for the results on the Erie Railroad, premising 
that we have made no inspection of the cast-steel rails 
laid down, and can therefore institute no definite com- 
parison with them, but we are told that the failures 
during the time covered by our report have been com- 
paratively insignificant, and we believe that the report 
is true. 

The total number of rails delivered, prior to the date 
when the inspection began, was 46,276 rails ; of these 
we found in track 45,716 rails, and 560 rails were not 
found. Some of these 560 rails may have been over- 
looked in the track; but in making up the results, we 
have assumed them to have entirely failed, thus mak- 
ing the worst case for the durability of the rails. 

Again, the rails were made by several different meth- 
ods of piling, some of which have proved to be better 
than others ; and the result would therefore have been 
more favorable if all the rails had been made by the 
method which experience has proved to be best. 

Of the total number of 46,276 rails, there were pud- 
died-steel tops, 36,2388; iron rails, 8,103; doubtful 
marks, 1,935; by “ doubtful marks,” is meant that the 
inspector could not determine to which class the rails 
belonged. 

The average time of wear in track of these rails is 13 
months ; and this average time is equal for the steel- 
topped and the iron-topped rails ; so that the compari- 
son is perfectly fair as to the time, but as a general rule 
the steel-topped rails where laid in places where the 
wear is greatest. To that extent the comparison is 
more favorable to the iron rails than it should be. 

The results of the inspection are as follows : 


STEEL-TOPPED RAILS. 
OCG BEN nick ssp ewsdincresacise oe: secainces 34,867 
BRIAREOOS POEM BO) CRON «55's 5500 dcnecececvescenesscses 833 
Failures, including missing rails..................... 
OUI gb ie 155 ocncccecscceccscuses 


1.5 per cent. 
Percentage defective in track..................0..cee0 * Sie 


Total percentage failed and defective................ — = * 
IRON RAILS. 

NIN sar cana cencene conesicecktpaceeces 6,934 

NE EE NIE. 6.05 vn rernsdcceesccetveseresies 593 

Failures, including missing rails..................... 576 


Percentage Of failures ——.....0.ccsccccccccccccccce 7.1 per cent. 
Percentage of defective in track................ 2.22.5 a | 
Total of failed and defective rails.................... 14.4 


DOUBTFUL RAILS (WHETHER STEEL OR IRON). 
COO I oko 6 ities sacs sWede ecu sincdecscsences 
PUR OETORE ROUND UD BORON. on csncnccscccastsccccccccccone 
Failures, including missing rails .................... y 
POLOOREARS OE TENPUNO GE SHINS i065 ccc ccecccescacesee 4.9 per cent. 
Percentage of defective rails ...............ccccceeee <, ie 
Total percentage of failed and defective............. 10.2 

These results go to show that these doubtful rails 
were mostly iron rails. 

For general conclusions, the result may be stated 
that on the Erie Railroad where the business is enorm- 
ous, and from the width of the gauge, the weight of 
the cars and locomotives is far greater than on narrow 
gauge roads, and the rate of speed is fully equal to any 
other American road. 

_ Fourteen and four-tenths per cent. of iron rails made 
in the best possible manner failed in thirteen months’ 
wear, at which rate all the rails will be worn out in 
ninety months or seven and a half years, making the 
average life of the rail three and three-quarters years. 

Three and eight-tenths per cent. of puddled-steel 
topped rails failed, at which rate all the rails will be 
worn out in three hundred and forty-two months, equal 
to twenty-eight and a half years, making the life of the 
rail fourteen and a quarter years, if we assume that 
the failures will go on at the same rate and that the 
rate of failure will be uniform for each kind of rail. 

I consider, therefore, that the results on the Erie Rail- 
road have fully justified the policy of substituting 
steel-topped rails for iron rails, at an extra cost of ten 
dollars per ton (in their case), and if all-steel rails could 
be had at an extra cost of ten dollars per ton over the 
cost of these steel-topped rails, I believe that a still 
greater economy would result. 

This conclusion still leaves open the question whether 
a cast-steel top may not be advantageously applied 
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to an iron rail, but I do not consider this point of 
much practical importance, bucause I believe that 
all-sleel rails can be made as cheaply as iron rails 
with cast-steel tops, and all difficulty in rework- 
ing old steel rails has disappeared with the full success 
of the Martin process for melting steel scraps on the 
open hearth of a reverberatory furnace. 

The practical result of the renewal of the eastern por- 
tions of the Erie Railway with steel-topped rails has 
been to reduce the requirements for new rails from two 
thousand tons per month, when Mr. Gould assumed 
the management of the road, to about six hundred 
tons per month at the present time. The requirement 
may, however, be expected to increase rather than to 
diminish from this time henceforth ; but being reduced 
to so small a quantity, I have advised Mr. Gould to have 
the Trenton Works prepared for the manufacture of all- 
steel rails for future renewals, whereby I anticipate that 
the life of the track will be doubled. 

The policy of getting to all-steel, by means of pud- 
dled-steel tops, by which the old rails were made availa- 
ble and the outlay kept within moderate limits, is most 
suggestive for roads doing a large or an increasing 
business; and it is probably the only practicable 
method of arriving at the ultimate desideratum of an 
all-steel track, without taxing the resources of the rail- 
way corporations beyond their immediate strength to 
bear. Faithfully yours, 

AsraM 8. HEwIrTT. 


The State and the Railroads. 











Stated in its simplest terms the railroad problem is, 
how shall the people get the utmost accommodation 
from these lines at the lowest rate. There can be no 
question at this day that railroads are semi-public cor- 
porations, with duties toward the people using them 
not less binding than those toward their own stock- 
holders. The right of the State to regulate them, not 
only by the ordinary police rules applicable to every 
corporate body, but to fix a maximum rate of tolls and 
charges, and in a certain event to purchase and manage 
them for the people, is equally undoubted and needs no 
argument. It isa remedy of the last resort, however, 
for evils which cannot be avoided in any other way. 
The question which thus comes up for consideration, 
not only now but always, is two-fold: first, do the rail- 
roads furnish such accommodation and at such a price 
as the public have a rightto expect ? and if not, second, 
isit expedient to apply the only thorough remedy 
which the circumstances of the case will allow ? Unless 
a decided negative answer can be given to the first part 
of the question, no discussion of the second is entitled 
to much weight. It should bein this, as in all other 
matters of government, a maxim to add nothing to the 
public business which can be borne as well by private 
parties, and to meddle as little with the administration 
of such private affairs as possible. The railroad com- 
missioners discuss the first branch of the question but 
briefly, but arrive at a conclusion sufficiently negative 
to induce them to consider the second branch; and on 
the matter of state ownership they propose that an ex- 
periment shall be made to decide the expediency of a 
general government purchase of railroads. 

We are not led to the same conclusions as the com- 
missioners by the facts which they present in regard 
to the tariffs charged and business done by the rail 
roads. It is not our purpose to argue that the rail- 
road companies have fully met all the requirements of 
the public, or that their own interests would not be 
equally subserved by a policy which shouid come nearer 
to meeting them; but it should be shown, in order to 
secure a condemnation of the private management sys- 
tem, that the roads are doing no more now proportion- 
ally for the accommodation of the public than ten 
years, or flve years, or one year ago, and that an exi- 
gency has arisen for a change in the system. If there 
can be shown to be a constantly increasing apprecia 
tion of the needs of the public, and a well-devised and 
partially, at least, successful effort to meet them, the 
utmost that can be charged is a lack of judgment in the 
adoption of a more radical policy of improvement. 
Let us examine one case. One of the tables presented 
by the commissioners is designed to show that there 
has been little or no decrease in fares and freights in 
ten years. The Boston & Maine road is a fair average 
example. The rate of passenger fare per mile in cents 
on this road in 186) was 2.13; in 1865 it was 2.56; and 
this year 2.12. The receipts from passengers in the year 
ending May 31, 1859, were $465,181 ; for the year ending 
December 31, 1869, they were $1,082,643.05, something 
more than double those ten years before. But while 
tlie travel has increased, the margin of profit on each 
passenger has largely diminished. For instance, while 
in 1869 the items of repairs to passenger cars and new 
passenger cars to cover depreciation, amounted to 
almost $59, 00, in 1859 the whole charge for repairs and 
renewals of rolling stock, except engines, for all classes 
of business, amounted to only $26,000. The total 
charges for engines and cars in 1859 amounted to but 
$55,000 ; in 1869 to $210,351. The public has gained 
very largely in the ease and comfort and elegance of 
the cars, and the power and speed of the engines used. 
It has gained in the frequency of trains, as will be 
found on an examination of the time-tables for the two 
years 1860 and 1870. In the former year there were two 
daily trains to Portland, and there are now four; five 
trains to Haverhill, and nine now. 
routes the number has been proportionally increased. 
A striking example of this kind of improvement is 
found in the time-table of trains to Lynn on the Eastern 
Railroad. By the winter arrangement of 1860-1 there 
were fourteen trains each way daily; there are 
now twenty-four. An additional gain has been made in 
speed and closeness of adherence to the time-tables. It 
appears that the net earnings for 1859 were $370,000, and 
for 1869 they had only increased to $490,000. 

We are aware of the argument that a lower rate of 
fares would bring ina larger amount of money, and 
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cede also that the companies owe it to the public never 
to “let well enough alone.” Weare now simply con- 
tending that cheap fares are not the only desirable 
boon to railroad travelers, and that this road, which 
may be taken as a fair average of all in the State, gives 
the public a larger equivalent now than ten years ago 
in the shape of accommodations improved in the fre- 
quency, speed and comfort of trains, for an amount 
mathematically the same but of smaller purchasing 
capacity when devoted to rent, provisions or clothing. 
We fancy, too, that some of the instances of hardship 
occasioned by overcharges for passenger fares are 
rather seeming than real. Ifthe fare between Chapel 
Station and Longwood, on the Boston & Albany road, 
reaches the rate of sixteen and two-thirds cents a mile, 
our sympathy with the overtaxed passengers is some- 
what subdued when we learn that the distance is less 
than a third of a mile, which a good pair of legs will 
walk in five or six minutes. Unless the number of pas- 
sengers were a hundred times larger on these short 
routes than could possibly be expected, it could not 
pay a railroad company to haul up a long train to take 
them in; and the Albany Railroad may be pardoncd 
for not encouraging a great amount of such travel. 

The freight grievance is a separate affair altogether ; 
but this we need not discuss, inasmuch as the commis- 
sioners confess themselves baffled by facts which could 
not be changed by State ownership. It is not the local 
freights alone which bear hardly on the manufacturing 
industry of Massachusetts, bu’ the through freights. 
As the commissioners say, we get our food, wool, cot- 
ton, leather, ores and coal from points outside of Mas- 
sachusetts ; they are brought over our road, or a part 
of them, under the combination system, and Massachu- 
setts railroad companies, and the State itself, are pow- 
erless to change the system. The law which the com- 
missioners propose regarding pro rated goods passing 
over a part of any line will be as effectual as any legis- 
lation can be in this direction, and will be applied as 
well by private as by public management. Manufac- 
turers who have large quantities of goods to be sent or 
received, make special arrangements and aspecial tariff 
with the companies. The business of transporting 
small quantities for short distances cannot be well made 
profitable at very low rates, with the largest possible 
increase of the business. There is no doubt that if it 
could be done it would bea great convenience, and 
would assist materially in building up our centers of 
business in the interior ; but it would be, and would re- 
main an unprofitable traffic for the companies, entailing 
aloss which they must make up elsewhere, but always 
out of the people. 

The definite proposal of the commissioners, that the 
State shall purchase the Fitchburg Railroad, in order to 
try the proposed experiment, is open to some objections 
which it is worth while to consider while the subject is 
open, and we shall return to itanother day. The obli- 
gations of the railroads, themselves, to the public, is 
another question of sufficient magnitude to be consider- 
ed in this connection hereafter—Boston Advertiser. 








The Gauge Question. 

In the course of an elaborate article on the railroad 
system, the American Railway Times says : 

“The question as to the proper gauge for railways, 
which was formerly a favorite subject for dispute 
among engineers, has finally settled itself in favor of 
the narrow system, i. ¢., 4 ft. 844in.; not that this partic- 
ular width is absolutely the best, but that it is the one 
most commonly adopted, and that the advantages of 
uniformity so far outbalance all other considerations. 
Probably a gauge of 5 feet would have been found as 
nearly perfect for the railway system as a whole, ina 
mechanical point of view, as any other ; and it is much 
to be regretted that it was not fixed as a national stan- 
ard at the commencement. The 7 feet gauge in Eng- 
land has proved itself a failure, and is being rapidly re- 
duced to 4 ft. 814 inches. So, too, in America, the 6 
feet of the Erie and of the Ohio & Mississippi has 
shown the falacy of the reasoning which lead to its 
adoption, and will doubtless eventually be reduced to 
the narrow gauge. With regard to the gauges of 54 ft., 
5 ft., 4 ft. 10 inches, in the United States, every year is 
showing in the plainest manner the point to which they 
are coming—either a reduction to 4 ft. 84¢ inches, or 
else complete isolation from the general system. One 
of our most prominent railway managers, J. W. Brooks, 
Esq., observes upon this point : ‘The advocates of the 
broad-gauge theory of late years have been pretty much 
confined to its unfortunate victims. The extra weight 
of its rolling stock, in proportion to the load carried, 
raises the proportion of non-paying tonnage, and the 
friction due to the curves is largely in excess of that 
upon the narrow gauge. In some foreign countries, 
where such property is protected from competition, the 
broad gauge roads are prosperous; but where they 
come in open competition with the narrow gauge, bank- 
ruptcy is the rule to which there is hardly an excep- 
tion. Of the 4,000 miles of broad gauge in this coun- 
try I know of but one line that is not hopelessly bank- 
rupt, and that makes 2or 3 per cent. by carrying its 
thraugh freight on a narrow-gauge, for which it has 
laid down a third rail. Without the third rail it would 
be as bankruptas the rest of them.’” 








—There is a rumor that the Pennsylvania Railroad 
Company has taken advantage of the recent collapse 





that the same rule is applicable to freights. We con- 


in Union Pacific securities to gain control of that road. 
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General Railroad Mlews. 


OLD AND NEW ROADS. 


Woodstock & Riviere du Loup. 

The County Council of Carleton County, New 
Brunswics, have unanimously voted $100,000 towards 
the construction of a railway from Woodstock to 
Riviere du Loup, the eastern terminus of the Grand 
Trunk Railway. 

Worcester & Nashua. 

The yearly accounts of this Massachusetts company 
will henceforth close with September. The earnings 
for the ten months ending September 30, 1870, were 
$452,546, and the expenses of all sorts $295,685, leaving 
$156,860 as net earnings, more than sufficient to pay 
two 5 per cent. dividends on the capital stock, which is 
$1,400,555. No funded debt, $508 of current bills due, 
and $3,293 for unclaimed dividends. Of reserved in- 
come there is $170,078, besides $387,500 of income 
which has been expended in construction of road, and 
the company has also $155,806 assets in fuel and other 
materials, cash, &c. Officers: President—F. H. Kinni- 
cutt, cf Worcester. Directors—Stephen Salisbury, of 
Worcester; Alexander DeWitt, of Oxford; Jacob 
Fisher, of Lancaster ; Thomas Chase, of Nashua; Asa 
F. Lawrence, of Groton; Francis H. Dewey, of 
Warcester; F. H. Kinnicutt, of Worcester; A. H. Bul- 
lock, of Worcester; C. B. Hill, of Nashua. Treasurer 
and Clerk—T. W. Hammond; Superintendent—Charles 
8. Turner. 

Northern Pacific. 

Mr. John Ross, who has charge of the tracklaying, 
expected to have the iron down as far as Mud River, 
28 miles east of the Mississippi River crossing at 
Brainerd, last Saturday, and to Brainerd by the 1st of 
March, although the ground is frozen 244 feet deep, 
and grading is very difficult—good grading, one might 
expect, quite impossible. The bridge at Brainerd is to 
be completed by the time the track reaches that place, 
and much grading will then be ready for tracklaying 
west of the Mississippi. Sixteen hundred men are now 
employed on the line, but some of these are discharged 
almost daily as contracts are completed. 

Mr. Ross says that by far the worst part of the road 
is built; the roughest territory, the heaviest swamps, 
and the most difficult piling and bridging. 

There are now 9 locomotives, 130 flat and 26 box cars 
on the road, and four more locomotives and 70 more 
box cars are on the way. There is an engine house at 
the Junction, (Thomson), over 30 miles west, anda third 
is to be built 30 miles further west at Mud River. 

New York Central & Hudson River. 

The following summary of the report of the above 
company, made to the State Engineer of New York, has 
been telegraphed from Albany : 

“ The receipts for the year ending September 30, 1870, 
were $22,363,319.67, against $22,143,056.21 in 1869, an 
increase of $220,263.46. The receipts include the sum 
of $1,135,511.14 from mails, interest, and sources not 
specified. The expenses, including $168,975.89 for 
United States tax on earnings, $111,182.38 to the sink- 
ing fund, $60,000 for rents, and $1,093,840.80 for interest 
on funded debt amount to $15,502,078.38 leaving $3,- 
861,241.29 available for dividends and United States tax 
on the scrip dividend. The capital stock and cirtifi- 
cates amount to $89,428,330, 8 per cent. on which would 
be $6,954,244, or about $100,000 more than the amount 
stated above as available for dividends. No construc- 
tion account is rendered, as required by law. Last 
year the construction account was increased $833,542.20 
for the Hudson River, and $994,000 for the Central, a 
total of $1,827,542.20. The expenses as stated above do 
not include those made for construction, if any such 
have been made. The operating expenses of the two 
roads were $5,185,948.57 in 1869, and $5,175,387.95 in 
1870, a decrease of $10,560. The expenses for mainte- 
nance of road were $5,249,428.80 in 1869, and only $4,- 
564,434 in 1870, while repairs of machinery cost $2,512,- 
455 in 1869, and $3,181,515 in 1870. The funded debt is 
reduced from $15,708,812.37 in 1869, to $13,682,974 in 
1870, while the capital on which dividends are made 
has increased from $67,851,000 in 1869, to $89,428,330 in 
1870. 

Memphis & Little Rock. 

Mr. J. L. Meigs, Chief Engineer of the company, re- 
ports as sfollows on the progress of construction : 
“Miles of track laid, 115 77-100; miles of track to be 
laid, 15 35-100 ; of the roadbed upon which the track 
is yet to be laid, 3 14-100 miles are ready for the rails; 
1 41-100 miles are very nearly completed, and 3 76-100 
miles are half done; the remainder, 6 84-100 have 
strong forces actively at work onthem. White River 
Bridge masonry will be ready for the drawbridge by 
January ist, and the river piers are believed to be so 











far advanced, as not to be in danger of an overflow this 
winter. The iron drawbridge is complete, together 
with the iron work of the fixed spans. The wooden 
work and brace pieces are sawed and ready for trans- 
portation. More than one hundred men are at work on 
the road and the arrangement for the completion of the 
Cache River valley earth work and pile work are such 
that there is no ground to apprehend delay from high 
water. We may now confidently expect the completion 
of the road early in 1871.” 


Portsmouth, Saco & Portland. 

This road was, in 1847, leased to the Eastern and 
Boston & Maine roads for 6 per cent. per annum in 
gold on the capital stock. The lease expired last week, 
and the two companies, lessees, want a new lease but 
the Portsmouth, Saco & Portland Company demand at 
least 10 per cent. on their capital of one and a half 
millions. 

Portland & Chicago Air Line, 

Senator Hamlin, of Maine, has introduced into Con- 
gress a bill “to sdcure the cheap transportation of 
“ breadstuffs and provisions from the West to the sea- 
“board, at uniform rates throughout the year.” The 
bill was accompanied by a memorial from the Chicago, 
Portland & European Air Line Railroad in support of 
the same, proposing to constitute the line of said com- 
pany a post road and national highway, from Portland 
harbor, via Rutland, to Oswego and Chicago, the gov- 
ernment to loan its bonds, to a limited amount, as soon 
as forty miles are cgmpleted with steel rails, iron 
bridges, and adequate equipments, and so on, at the 
same rate, as each additional forty miles are completed, 
till the line is finished to Oswego, and thence at the 
sams rate to Chicago, if the President of the United 
States shall so determine. Congress, by law, to regu- 
late the price of transportation, which is to be uniform 
throughout the year. The road to have capacity for 
delivering at tide-water, all freight offered at Chicago, 
or other places on the route, within seven days of its 
receipt. Ample dock accommodations are to be con- 


structed at Portland for ships of the largest draught. 


Such is the report the telegraph gives us. It is said 
that wheat will be carried from Chicago to Portland for 
10 cents a bushel by this line ; but this is probably on 
the supposition that all grain will go by this line and 
that New York and Boston will cease to be. 

Central of lowa. 

But three miles of track remained to be laid last 
week to complete the road from Mason City to Albia, 
making a continuous line of 177 miles, the most of 
which has been built during the past season. From 
Mason City, on the Milwaukee & St. Paul’s Iowa line, 
to Grinnell, on the Chicago, Rock Island & Pacific road, 
115 miles of the road have been in operation for some 
weeks ; the cars have also been for some time running 
from Albia, onthe Burlington & Missouri River road, 
north about 37 miles to New Sharon, and now that the 
gap between this point and Grinnell is probably by this 
time closed, the line will afford a new route from Min- 
nesota to Missouri, and, crossing all the east and west 
roads through Iowa, will considerably improve the 
traveling facilities of the State. 


Butler Branch of the Western Pennsylvania, 

A young correspondent at Zelienople, Pa., writes to 
us as follows : 

“The Butler Branch of the Western Pennsylvania 
Railroad was opened from Freeport, on the Western 
Pennsylvania Railroad, 28 miles northeast of Pitts- 
burgh, to Butler, a distance of 21 miles, by an excur- 
sion from Butler to Pittsburgh on Wednesday, the 18th 
of January. This road is a continuation of the North- 
western Railroad which was organized in 1854 to ex- 
tend from Blairsville 54 miles east of Pittsburgh, on 
the Pennsylvania Railroad, to Newcastle, Pa. After 
considerable grading had been done, this company was 
compelled to suspend operations, through financial 
difficulties. Its charter was surrendered to the West- 
ern Pennsylvania Company, which, with the assistance 
of the Pennsylvania Railroad, finished the line from 
Blairsville to Freeport, and thence along the north 
bank of the Alleghany River to Alleghany City, a dis- 
tance of 67 miles, in the years 1865-6. The construc- 
tion of the Butler Branch was begun in the spring of 
1870, and finished in January 1871, at a cost of $650,000, 
or a little over $30,000 a mile, with grades 79 feet to the 
mile. The stations are Butler, the county seat of But- 
ler County a flourishing town of 2,000 inhabitants ; Her- 
man, Delano, Saxon, Sarversville and Freeport, the 
point of junction with the West Pennsylvania road. 
This railroad runs through a wild, rough and pictur- 
esque section of country, and therefore a great amount 
of filling and grading was necessary. Whether it will 
be extended to Newcastle, depends solely on the deci- 
sion of the Pennsylvania Railroad. This is the first 





railroad to penetrate Butler County, which with a pop- 


ulation of nearly 40,000, a fertile soil, and inexhaustible 
deposits of coal and limestone, through the want of 
public spirit and the unenterprising character of its 
citizens, has thus far been without a single mile of rail- 
road. During the summer of 1870 a survey was run 
for the northwestern extension of the Pittsburgh & 
Connellsville Railroad, known as the Baltimore, Pitts- 
burgh & Chicago Railroad, which would run for fifteen 
miles through the southwestern part of the county, but 
when it will be built, or if it will ever be, it would not 
be safe now to predict.” 

Atchison & Nebraska. 

This road is completed to the line between Kansas 
and Nebraska, 38 miles north of Atchison. The stations 
and distances from Atchison are: Doniphan, 644 miles ; 
Brenner, 124 ; Troy, 164g; Fanning, 2244 ; Highland, 
25 ; Iowa Point, 3144 ; White Cloud, 3514; State Line, 
38 miles. It is expected-that the line will connect at 
Rulo with the railroad extending a few miles westward 
from that place which is to be extended up the Great 
Nemaha River to Lincoln. 

Missouri, Kansas & Texas, 

This railroad, which made such wonderful progress 
last year and has now two lines in operation—one 
from Junction City, Kansas, southeast to the Indian 
Territory, and the other from Sedalia, Mo., southwest 
to Fort Scott—will soon complete the connection of 
these lines by laying the track on the line from Fort 
Scott southwest to the Neosho River at Parsons, about 
50 miles. It has also so far completed the grading of 
its extension across the Indian Territory that it ex- 
pects to have trains running to Fort Gibson, about 90 
miles south of Chetopa, in March next. It will then be 
a hundred miles nearer the Texas cattle region than 
any other road and will have a good outlet for them 
through the Sedalia line. But the the extension to 
Texas will continue, and the managers of the company 
will not be satisfied until they have constructed their 
line across Texas and have an independent line to the 
Gulf. The Fort Scott Monitor says: 

“This road is not to stop at Fort Gibson, or at Pres- 
ton, Texas. It is going on to Galveston and the Gulf. 
It is not to connect with any other road now coming 
north through Texas, but will be an independent line 
all the way through. The surveys through Texas are 
now in progress and will soon be completed. The 
road can follow the valley of Trinity River through 
almost the entire breadth of the State at a reasonable 
expense.” 

South Pennsylvania, 

About twelve miles of grading, between Marion and 
Mercersburg, Pa., is completed, and it is probable that 
the track will be laid by about the 1st of February. 
Burlington & Southwestern. 

The track-layers are now at work, and are nearly 
through, between Ft. Madison and Farmington. Be- 
tween Farmington and Bloomfield the line is not 
definitely located, and may be considerably deflected by 
local aid. Beyond Bloomfield, fifteen miles, to Moul- 
ton, arrangements have been made with the North Mis- 
souri Company for the use of their track. Of the pro- 
posed Lexington Branch the Burlington Hawkeye says : 
“The company are now negotiating with a railroad 
company in Missouri, known as the “ North Missouri 
Central,” to build a road from some point on the 
Burlington & Southwestern road southward and 
southwestward through the counties of Sullivan, Linn, 
Putnam, Livingstone and Carrollton to Lexington, on 
the Missouri River.” 

Eastern Nevada, 

This company purposes to construct a narrow-gauge 
(2 ft. 6 in. or thereabouts) railroad from the White Pine 
mining district to Elko, on the Central Pacific, a dis- 
tance of 120 miles, in a difficult country,. where team- 
ing is very difficult. The business is likely to be light. 
Ottawa, Oswego & Fox River Valley. 

The first regular train over this road ran through 
from Streator to Aurora on the 20th inst. The road is 
now in full operation, competing with the Chicago, & 
Alton at Streator, and the Rock Island at Ottawa. 

St. Louis & St. Joseph, 

The creditors of the company met last week at St. 
Joseph, to select an assignee for the property, and, fail- 
ing to agree, the register in bankruptcy appointed Col. 
J. G. Kappner, of St. Joseph, to the position. He will 
take charge of the road and manage it until some fur- 
ther order is made. The assets are estimated at $1,603,- 
247 ; and the liabilities, in addition to individual claims 
amounting to about $150,000, consist of two mortgages 
—one for $1,000,000, executed in 1869, and one for $1,- 
000,000, executed to John Lionberger, Jas. H. Britton, 
et al., trustees, in August, 1870. The latter was given 
to secure a note, which, it is alleged, was sold for 3314 
cents on the dollar ; and it is upon this sale that the pro- 





ceedings in bankruptcy were instituted. 
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West Feliciana, 

At a meeting of the stockholders of this company, 
called for November 25, and adjourned to the 2d inst., 
the amendments to the charter granting the privilege of 
extending the road from Woodville, Miss., to a junction 
with the New Orleans, Jackson & Great Northern Rail- 
road, were accepted, and books for subscription open- 
ed. The directors and officers elected for the coming 
year are given in another column. 

Omaha & Northwestern. 

This road was completed on the 10th inst. to Cal- 
houn, about 18 miles above Omaha. If the severe 
weather has not prevented, it has since been completed 
to DeSoto, on the Missouri River four miles further 
north. Thence to Blair, four miles, is a branch of the 
Sioux City & Pacific road which the Omaha & North- 
western hopes to buy. It is hoped that good progress 
will be made beyond Blair before the end of the year. 


Kansas City, St. Joseph & Council Bluffs, 

The branch of this road from St. Joseph north has 
been completed to the Iowa line, near which is a sta- 
tion which has been named Hopkins, in honor of the 
General Superintendent Maj. A. L. Hopkins. Another 
station north of Maryville is called Pickering, in 
Honor of the Vice-President, Pickering Clark. 
Mississippi Central, 

According to the annual report for the year ending 
August 81, 1870, since the road was turned over to the 
lessees (the Southern Railroad Association), the total 
expenditures nave been $623,553.64 for permanent im- 
provement and equipment. During the same period 
the lessees expended the sum of $1,225,569.63 for ordin- 
ary repair, and the various items embraced in the 
operating expenses of the road. Total, $1,849,123.27, 
thus having expended in the ratio of about $890 per 
day in the improvement of the property and the opera- 
tion of the road. The lessees are about to make sur- 
veys for an extension from the northern terminus at 
Jackson, Tenn., to Milan, or some other point on the 
Memphis & Ohio Railroad in the direction of Paducah, 
which is to be constructed by the lessees at the expense 
of the company. This will render the road to a degree 
independent of the Mobile & Ohio Railroad, which 
now affords its only outlet to the North. From Jack- 
son to Milan is about 25 miles. The following are the 
officers of the company for the present year: A. M. 
West, President ; R. P. Neely, Secretary and Treasurer ; 
E. C. Walthall, General Attorney. Board of Directors 
—General A. M. West, Oxford, Mississippi ; Colonel 
J. B. Fant, Holly Springs, Mississippi; Dr. J. T. Ma- 
lone, Holly Springs, Mississippi ; A. H. Pegues, Oxford, 
Mississippi; Montford Jones ; Dr. C. M. Vaiden, Vai- 
den, Mississippi; Hon. John A. Binford, Duck Hill, 
Mississippi; W. A. Drennan; L. Q. C. Lamar, Oxford, 
Mississippi ; General R. P. Neeley, John J. Polk, Esq., 
Bolivar, Tennessee ; M. D. L. Stephens, Water Valley, 
Mississippi; R. B. Hurt, Jackson, Tennessee; Paul T. 
Jones, Bolivar, Tennessee ; C. H. Anderson, Bolivar, 
Tennessee ; Samuel McClanahan, Jackson, Tennessee. 










































































Muscatine, Tipton & Anamosa, 

A great quantity of ties belonging to this company 
were sold by the Sheriff, at Tipton, Iowa, the other day. 
The Northwestern bought the lot, at eighteen cents 
apiece. 

Dubuque & Minnesota. 

The first installment of theiron for this road is ex- 
pected this week, and the first ten miles of track are to 
be laid as soon as the weather will permit. Twenty- 
two construction cars have been ordered. A contract 
b-tween the company and the city of Lansing, near the 
northeast corner of Iowa, has been entered into, by 
which the road is to be completed to Lansing by the 1st 
of January, 1872, in consideration of the guarantee of 
$35,000 by responsible citizens of the place. 

Denver & Santa Fe. 

An effort will be made to construct a light railroad 
with three foot gauge between Denver and Santa Fe 
during the present year. Such a road would be about 
350 miles long. There is no probability that it would 
be overworked for some time to come. 

Memphis & St. Louis, 

According to the Memphis Avalanche three contract- 
ing firms have taken the contract for building the Levee 
road from Hopefield, opposite Memphis, about 150 miles, 
to Morley, on the Iron Mountain road. Arrangements 
are making to put a thousand men upon the work in 
j the spring and complete the road within eighteen 
months. 

Burlington, Cedar Rapids & Minnesota. 

The road is now completed from Burlington to Cedar 
Falls, with the exception of about three miles of iron. 
This gap would have been closed some time since but 
for the non-arrival of the iron. Everything is in readi- 
ness to commence through business as soon as the gap 
is closed. 
















































































































































































































































































Concord Railroad. ; 
There has been a contest for the control of this New 


Hampshire railroad, which came to an end at the 
Court in Haverbilt, on the 10th inst. The new board 
of directors gave Gov. Stearn a bond in the sum of 
$100,000, to protect him from claims having their rise 
under his management. They also provide for the pay- 
ment of $75,000 to aid in building the Claremont Rail- 
road. It is understood, also, that a satisfactory con- 
tract has been agreed upon for the carrying of the busi- 
ness of the upper roads. On these and other conditions 
the Concord road and its branches will be surrendered 
to the new managers, the Court retaining control 
enough to decide any business question which may arise 
in the adjustment of accounts. The new arrangement 
commenced immediately. The directors are Isaac 
Spalding, Frederick Smyth, John H. Pearson, James 
W. Johnson, Edson Hill, Wm. R. Spalding and William 
A. Tower. The last-named gentleman is President. 


Grand Trunk of Canada, 

Mr. C. J. Brydges, the Managing Director, advertises 
that he will now receive tenders for all the wrought 
scrap iron which the company will have to dispose of 
during the present year, and for about 6,000 or 7,000 
tons of old rails. The duty on scrap iron being com- 
paratively low, there is a good market for all this old 
iron in the United States. 


Plymouth, Kankakee & Pacific, 

Mr. T. J. Nicholl, the engineer of this railroad, in- 
forms us that the company hag more than 70 miles of 
grading completed, as well as the piers for the bridge 
over the Kankakee and Vermillion rivers and most of 
the small streams on the line. Work is progressing 
finely, notwithstanding the spow, and the company in- 
tends to commence tracklaying early in the spring. 
Mendota & Prophetstown Branch, 

A correspondent writes from Bureau County that,on 
this new branch of the Chicago, Burlington & Quincy 
road, the track is laid west to Walnut Station, 26 miles 
from Mendota. The work on the remaining 19 miles 
has been considerably delayed by the snow. 





MECHANICS AND ENGINEERING. 


Improved Lubricator. 

A correspondent in Cleveland writes us that he ex- 
pects soon to offer to railroad companies “a device 
“that will be very acceptable, yet not entirely new, but 
“almost invaluable in its economy, comfortable charac- 
“ter, and adaptation to uneven and curved railroads.” 
He says that he has certificates from prominent rail- 
road men stating as the result of experiments that one- 
half of the expense of lubrication has been saved by it, 
and hot boxes entirely avoided, and that the saving of 
time, labor, brasses and motive power has been scarcely 
less than the saving in oil. 

Having thus excited our curiosity, our correspondent 
makes no attempt to satisfy it, but leaves us and our 
readers to guess by what means these desirable effects 
are attained. 

Injectors on Locomotives, 

Noticing a statement in an editorial in the RarnRoap 
GAZETTE some weeks ago, that we knew of no loco- 
motives in this country running with injectors alone, 
Engineering says: 

“Tf the American locomotive superintendents have 
yet not tried working these engines with injectors alone, 
it is time that they commenced. There are hundreds of 
locomotives without feed pumps running in this country 
and on the continent, and hundreds of them with one 
injector, and the cases of failure with engines so fitted 
are but exceedingly few, compared with those which 
take place where pumps are used.” 

Steel Tires Under Brakes. 

Mr. T. A. Rochussen, of London, writes as follows to 
the London Engineer relative to recent accidents on 
English railroads caused by the breaking of a tire of a 
wheel : 

“Although, during the last twenty years, steel was 
discriminately used wherever practicable in the per- 
manent way and rolling stock of Prussian railways, and 
its value recognized long before it found root in Eng- 
lish practice, it has always been understood that cast- 
steel tires should not be applied to wheels running under 
brakes, and for this reason: The cast-steel tires, when 
checked by the brake and skidding upon the railway, 
get very hot by friction; in pulling up in a pool of 
water, a heap of snow, or even in a keen draught of 
wind, a cast-steel tire may, under such circumstances, get 
a hard chill or brittle temper, and, being so injured and 
deprived of elasticity, it may break at any time, either 
while’ running free or under a brake, and that without 
giving previous sign of existing danger. 

“Tmay add, speaking from my own knowledge of 
most of the large steel works in Prussia, that, in con- 


that no guarantee is undertaken for cast-steel tires or 
disc wheels if at any time used under brakes. The 
only material admissible in such a position is good 
fine-grain iron approaching in crystallization to very 
mild puddle steel, which does not temper by sudden 
cooling ; or, if a bias in favor of steel must be over- 
indulged, the cast steel should be made especially for 
the purpose, so as not to contain more carbon than 
wrought iron, with which it would become identical. 
Such a tire could be safely bolted to the wheel, and this 
process would, in the Hatfield accident, have been less 
dangerous than the Beattie fastening, which, although 
designed to hold the tire on to the wheel even when the 
tire should burst, in this instance failed to answer its 
purpose. 

“The Prussian Board of Trade prohibit the use of 
cast steel tires under the brakes of the mail carriages, 
which, on an average, weigh 1744 tons, and form part of 
nearly every passenger train throughout the country.” 


The Eiectro-Magnetic Brake in New England, 

The Massachusetts Railroad Commissioners in their 
last annual report, while discussing the Providence 
& Worcester Railroad say : 

“Upon some cars of this road Olmstead’s electric 
brake has been applied, which may be put in action on 
any car by itself, or on all the cars on the train at once, 
from the engine. The power is furnished by a battery 
in each car; the electric action keys up a loose wheel 
on the axle, and this winds up a chain attached to the 
brake. The advantage of this brake over Creamer’s, or 
any other acting by a spring, is that it is always ready 
for action and does not need to be wound up every 
time it has been used. In the experiments witnessed 
by the commissioners, it did not appear to have 
any superiority in quickness of action over the com- 
mon hand brake. The Superintendent of the road, 
however, stated that this brake had been in use on five 
cars for two months and had given good satisfaction ; 
that it would stop atrain in thirty-three seconds in 
running not much more than the length of the train.” 
Railroad Manufactures, 

Various improvements have lately been added to the 
Detroit Bridge and Iron Works. In the blacksmith shop 
two new upright steam hammers have been put in, to 
replace smaller ones, at a cost of $3,000 each. At one 
end of the shop is a handle hammer of enormous power, 
and used in connection with the two uprights, being 
also managed by steam power. All the engines used 
at the works, as well as most of the machinery, are 
now manufactured by the company themselves. The 
company are now devoting themselves chiefly to the 
building of iron bridges, iron roofs, and steam engines. 

The Mansfield Elastic Frog Company have declared 
a dividend of 4 per cent. 

Buildings for a new iron rolling mill, to cost not far 
from $30,000 will be commenced immediately on Grape- 
vine Point, New Haven. 


ELECTIONS AND APPOINTMENTS. 


—The following persons were chosen directors of the 
Detroit, Hillsdale & Indiana Railroad Company, at 
Hillsdale on the 10th inst.: C. H. Buhl, John Owen and 
J. F. Joy, Detroit; Henry Waldron, J. P. Cook and 
Wm. Waldron, Hillsdale ; D. L. Quirk, Ypsilanti ; Wm. 
H. Davenport, Saline; A. P. Cook, Brooklyn, and J. 
D. Carey, Manchester. 








—The annual stockholders’ meeting of the West 
Feliciana Railroad Company was held at Woodville, 
Miss., on the 2d inst., and the following directors were 
elected: J. Burruss McGehee, Scott McGehee, Duncan 
Stewart, L. K. Barber, Daniel Cohen, Chas. G. McGehee, 
Geo. T. McGehee, H.S. Van Eaton, E. H. Wailes. 
Mr. J. B. McGehee was chosen President, and George 
P. Warner, General Superintendent. 


—The stockholders of the Lafayette, Bloomington & 
Mississippi Railway Company, met in Bloomington on 
the 18th inst. and elected for directors: A. Gridley, 
W. H. Pells, O. T. Reeves, C. W. Holder, J. E. Davis, 
M. L. Sullivant, J. H. Cheney, J. G. Rowland, A. B. 
Ives, W. H. Riggs, J. C. Bagby, Abner Taylor. 
The officers are: A. Gridley, President ; W. H. Pells, 
Vice President ; C. W. Holder, Treasurer ; O. T. Reeves, 
Secretary. The grading, bridging and culverting is 
all completed between the State line and the Illinois 
Central Railroad. 

—Mr. O. F. Moore, of Cincinnati, has been appointed 
General Superintendent, and W. H. L. Noble, General 
Agent, of the Indianapolis, Cincinnati & Lafayette 
Railroad Company. “ 

—The old Board of Directors and officers of the Pe 
ninsular Railway were re-elected, at Battle Creek, Mich- 
igan, on the 18th inst. The officers are: President and 
General Superintendent, L. D. Dibble ; Assistant Super- 
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ler; Treasurer,C. W. Wakelee; Assistant Treasurer, 
Wm. Miller; Secretary and Attorney, M. 8. Brackett ; 
Superintendent of Motive Power, Thomas G. Temple- 
tun. 

—The twenty-sixth annual meeting of the Connecti- 
cut River Railroad Company, was held in Spring- 
field, Mass., on the 18th inst., and resulted in the fol- 
lowing re-election of officers: President, ‘D. L. Harris, 
of Springfield; Clerk, Seth Hunt, of Northampton; 
Auditor, Eliphalet Williams, of Northampton ; Direc- 
tors, Ignatius Sargeant, I. M. Spellman and E. A. Dana, 
of Boston; D. L. Harris and Chester W. Chapin, of 
Springfield ; Oscar Edwards, of Northampton; W. B. 
Washburn, of Greenfield, Roland Mather, of Hartford, 
and 8. M. Waite, of Brattleboro, Vt. 


—At the annual meeting of the Hartford & New 
Haven Railroad Company, held in Hartford on the 18th 
inst., the old officers were re-elected, as follows: Presi- 
dent, W. P. Burrall; Secretary, 8. P. Connor; Treas- 
urer, C. M. Pond; Directors, W. P. Burrall, Chester 
W. Chapin, Cornelius Vanderbilt, G. C. Reed, Eli But- 
ler, Julius Catlin, C. M. Pond, H. C. Robinson and E. 
G. Howe; Superintendent, E. M. Reed. 


—Mr. D. L. Quirk has been appointed Superintendent 
of the Detroit, Hillsdale & Indiana Railroad Company. 

—At a recent meeting of the directors of the St. 
Paul, Rochester & Iowa Railway Company, the officers 
elected were: W. D. Hurlburt, President ; George W. 
Van Deusen, Vice-President; D. Kenny, Jr., Secretary ; 
T. H. Titus, Treasurer, and C. H. Chadbourne, Geo. 
W. Van Deusen, and J. V. Daniels, Executive Com- 
mittee. 





LOCOMOTIVE STATISTICS. 


Allegheny Valley. 
Mr. G. W. Glass, Master Machinist of the company, 
reports for the month of November, 1870 : 
The number of miles run by trains was as follows: 





OR GRAIG oo oid os on ckkcccancsscthgecttestbenckibossaesse 29,867 

Freight PY  pawensint sens cane oul Wabeentse ohh beheewebeeseen 52,567 

REAM, BG o ccc cccccccecccocccccceccesscscccsoncesssebecces 5,832 

inch nn0d00400tnssdpenratbvekpeitaktmabeenednieios «+. 88,266 
The cost per mile run was: 

Ni isdn dhs 5o0osnancwadcnah<esheannasevbbdesiecbonie 8.01 cts. 
EL ©. -beboctese nenvhgncebebae MabeeNeneneeentsuisnatis 4.30 * 
GE sbcabh: . vestshbakanaediebiingheeseneneaia amas halie 83 “ 
* engineers, firemen and wipers......... scccccecsesscece 7.3% * 

DOU COTE POT OOo ncn ce cactciincstese sccensees 21.38 cts 
Average number of miles run to 

PO OF Oo o.s i ric bn dn cits ccknavkndeesthiadhebaessadboraaees 34.83 

De isk 's co 0s ckeasnceceveteessespeetases 2qsesssaneeel 36.77 


Thirty-four locomotives made mileage during the 
month, one new engine is building, and one has been in 
in shop for repairs during the month. 


TRAFFIC AND EARNINGS. 


—The receipts of the Great Western Railway for the 
week ending December 30th, 1870, were : 








I oi kn véan ssvia skonan cab eaeabe banana tenho $25,666 31 
PE Oe IOI 6:04. 6:50006055s00s0desseresestenweske 36,108 10 
ED I oie intticic ci tnccgsedinseedenczocsnnaeens 2,384 48 
ee ee as okcccn cacy sarcetacuadsesescacss $64,758 89 
Corresponding week, 1960.........cccccccccccccccsccccces 74,369 01 

ROG, cn ccdwidcecatvecssnsmuineccussusseeeaased $ 9,610 12 


—The number of through passengers going west 
over the Central Pacific Road in 1870, was 32,241 ; going 
east 23,795, leaving a gain to the Pacific coast of 
8,446. 

—The Bay City (Mich.) Journal notices as follows a 
new development in the lumbering business in that 
section. Carrying logs by rail has long been common 
in the South, however, where the lack of snow makes 
transportation to rivers more costly than in the North : 
“Thursday, twenty cars loaded with sawlogs arrived 
here from the western terminus of the Flint & Pere 
Marquette Railway, being the first installment of a con- 
tract the company have to deliver 30,000,000 feet of 
logs at this point as fast as they can be transported. 
This is something new in the history of lumbering 
operations, and it promises the best results. The cost 
of transporting these logs is only about $3 per thousand 
feet, and when the loss of the expense of rafting, which 
is always heavy, is taken into consideration, it will be 
readily perceived that the new system is the cheapest, 
and no loss whatever involved. The company have 
perfected arrangements for unloading the logs into the 
river with the utmost dispatch. Two trains, on this 
contract, will run over the road per day, the entire lot 
making 12,000 car-loads.” 








—The Springfield Republican, always guarded in its 
statements, says of Mr. George Bliss, the New York 
merchant and banker, who succeeds Oliver Ames as 
President of the Union Pacific Railroad Company : 
“He isa gentleman of high business character and 
much wealth, and will be able to do much in working 
the corporation out of its present financial embarrass- 
ments.” 





Gontributions. 


RAILROAD LECISLATION. 


It is, perhaps, a stale quotation, but worth repeating, 
that the man who discovered how to make two blades 
of grass grow where only one grew before, did more 
for his fellow men than the whole race of lawyers and 
politicians put together. 

May it not, also, now be said, that the introduction 
of any method of diminishing the cost of transporta- 
tion, thus stimulating production, and adding to the 
comforts and conveniences of human life, is one of the 
greatest objects of political economy. 

Who can fairly estimate the immense advantages 
conferred on society by mechanical improvements and 
the advancement of science ? The steam engines, the 
railroads and telegraphs are, justly, the glory of the 
age; but to trammel them with legislative enactments 
is, plainly, suicidal in its tendency. 

Railroads have built up the State of Illinois and have 
developed its resources with astonishing rapidity. 
What if railroad corporations have grown rich in the 
exercise of rights and privileges granted by our repre- 
sentatives, and, in the course of events, we have dis- 
covered that they are great monopolies? In what 
manner can we justly counteract these results, or where 
is the necessity ? 

The present Legislature of Illinois, with commenda- 
ble zeal, is trying to protect the interests of its con- 
stituents against the exorbitant charges of these com- 
panies, and it is proposed to restrict them by fixed 
rates. Two years ago an attempt was made for the 
same object, but our General Assembly being conscious 
of its inability to devise an equitable mode of prevent- 
ing the exercise of power they had previously granted, 
took a sensible view of the whole subject and conclud- 
ed that prices could only be brought down to the true 
standard by effective competition. Unfortunately, they 
were wholly forgetful of the fact that, under existing 
circumstances, the result they anticipated was very im- 
probable. They did not call to mind many previous 
abortive attempts to build railroads in Illinois by pri- 
vate and municipal subscriptions, and they granted 
charters wherever asked for within the limits of the 
State of Illinois, and in connection with these, author- 
ized the taxation of counties and towns to aid in their 
construction. This course stimulated, to an extraor- 
dinary degree, the motives for starting new railroads ; 
but it also produced a reckless and fatal want of econ- 
omy in carrying them out. Railroad contractors 
and adventurers were everywhere found ready to take 
the county or town bonds at their face with sufficient 
margin in prices. Ten per cent. bonds (as good as gold), 
were sacrificed in the great markets for whatever New 
York brokers chose to offer them. They were sold at 
an average of more than 12 per cent. discount. As a 
general rule, these subscriptions were for grading and 
ties, and did not embrace more than one-fifth of the 
cost of what is termed a first-class railroad. The right 
of way, the grading and ties, together with the fran- 
chise and all property whatever afterwards acquired, 
hadto be mortgaged, and on this security railroad 
bonds were issued and offered for sale to the amount 
of from $15,000 to $20,000 per mile. If 75 per cent. in 
cash was realized, it was readily accepted; but in 
many cases it has been impossible to effect a sale at 
any rates ; of course, if it was a desirable line, it might 
be, then, gobbled up by some prosperous railroad com- 
pany in the vicinity. If, on the other hand, the new 
company succeed in selling at a discount, it has to 
struggle on under the pressure of a heavy bonded debt, 
paying from its net earnings the interest of $100 for 
every $75 in cash they have expended. And then it 
may be asked what have they got for their $75? They 
have half built a first-class railroad. 

In other cases, new companies have been organized, 
surveys have been made, much time and money ex- 
pended in soliciting support, and when by the aid of 
municipal subscriptions the people might have had 
some chance for competing roads, the provisions in- 
augurated by the Constitutional Convention, much of 
the character of an ex post facto law, crippled their 
efforts, and now a subsequent General Assembly is 
about to finish the job! 

If the construction of railroads was not based upon 
the ruinous system of borrowing money at ruinous 
rates; if the people were aware of the true means by 
which competition could be effected, there would have 
been no objection to municipal subscriptions, because 
the whole of the property of the railroad would have 
been security for their payment. They would have 
completed with their own money cheap tracks and 
would have operated them with light rolling stock. 
They would not have needed legislative interference. 





The narrow gauge, With all its inconveniences, would ! vent the movement of the lead, as explained. C. R. 8. 








have effected the object. The narrow gauge, however, 
is only one step toward a remedy for the acknowledged 
defects of the present railroad system. The principal 
advantages derived from its partial introduction, so far, 
have arisen not so much from its intrinsic merits as 
from the stupendous losses sustained by ordinary rail- 
roads in carrying useless dead weight. The Chicago, 
Burlington & Quincy Railroad transports from 800,000 
to 900,000 tons of freight annually, and carries with it, 
including locomotive engines, more than an equal 
amount of dead weight. Reduce this 25 per cent. 
(which is quite practicable in stocking a new road), and 
the net earnings of that company on freight would be 
increased more than $500,000 annually. 

With passengers, the proportion of dead weight to 
paying weight is vastly more, and is caused by the efforts 
of railroad companies to secure for the traveling public 
the luxury and comfort they require. In this case, as 
well as with freight, an immense saving is practicable. 

The present Legislature is expected to do something 
to correct abuses and so diminish the cost of transpor- 
tation on railroads generally. Whatever it does by 
meddling with the management of railroads, either by 
establishing a maximum for charges or equalizing the 
same, is damaging to the public interests. To fix aslid- 
ing scale, according to the success or the contrary, of 
different railroad companies is as unjust as it is absurd. 
One company may by good management realize small 
profit on an indifferent line of railroad, whilst another 
may be calling for indemnity from restrictions which 
its own incapacity has rendered it unable to pay. 
Every restrictive law shuts out capital that might other- 
wise be invested in extending the facilities of railroads 
wherever needed. 

If our General Assembly would pass a general rail- 
road law encouraging to enterprise, and, instead of re- 
strictions, would pay a bonus for every reduction in 
the cost of construction as well as in the operating ex- 
penses and cost of maintenance of way of any new 
railroad, as compared with present system, it would be 
adding more to the prosperity of the community than 
they are at all likely to do, especially by the repudia- 
tion of vested rights. R. P. Morean. 








ACTION OF LEAD FILLING IN PIPE JOINTS. 


In examining a water-supply pipe lately, I noticed 
some phenomena in connection with the lead filling of 
the joints, the causes of which I do not remember to 
have seen explained. 

The pipe is a four-inch hub and spigot joint cast- 
iron pipe, in lengths of twelve feet, intended to be 
used in forcing water from the Smoky Hill River to 
Wallace Station, on the Kansas Pacific Railway, a dis- 
tance of seven thousand feet. 

The pipe was laid in general conformity with the sur- 
face of the ground. 

The joints were leaded, and the pipe was left exposed. 
After some time it was observed that at many of the 
joints the lead was forced out of the joint. Examina- 
tion showed that it was only in those parts of the pipe 
where the hub end of a length was lower than the 
spigot end that the lead was forced out of the joint. 

In no case where the hub end was inclined upward 
was any movement of the lead detected. It occurred 
to me that this might be explained on the principle in- 
volved in the following illustration : 

If a bar of lead be placed upon a plane surface of 
iron inclined at an angle less than the limiting angle of 
resistance between lead and iron, and exposed to 
changes of temperature, the lead will move gradually 
down the incline; since, when the temperature rises 
and expansion takes place, the lineal expansion of lead 
between 32° and 212° F. being 1 in 351, while that of 
iron is but 1 in 846, the effort of the lead to extend 
tends to push the upper end of the bar up the incline 
and the lower end down. But gravity assists the ex- 
tending force down the plane and the movemement 
takes place in that direction, ¢. ¢.,in the direction of 
the least resistance. 

Upon reflection it will be apparent that contraction 
of the lead due to a fall in temperature will in like man- 
ner produce motion down the plane. Thus every varia- 
tion of temperature causes the center of gravity of 
the bar of lead to move down the plane. 

In the same manner the lead moves down the inclined 
joints of the pipe, the fact of the lead being inclosed 
evidently not affecting the result. 

If the conclusion be correct, it would indicate that 
lead filling might be used to advantage in exposed pipe, 
where the pipe could be laid in such manner as to 
bring the hub end higher than the spigot end, since 
the tendency of the lead in that case would be to en- 
sconce itself in the joint; but where the converse is 
the case, some device would have to be adopted to pre- 
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Editorial Announcements. 


Correspondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
concerning improvements will be gratefully received. We make 
it owr business to inform the public concerning the progress of 
new lines, and are always glad t» receive news of them. 

Inventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
Gazette, if not previously published, FREE OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 
to furnish his own engravings or to pay for them. 

Articles.— We desire articles relating to railroads, and, if 
acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired. 

Engineering and Mechanics.—Mr. M. N. Forney, Mechan- 
ical Dngineer, whose office isat Room %, No. 72 Broadway, New 

York, has been engaged as Associate Hditor of this journal in 
charge of these departments. He is also authorized to act as 
our agent. 

Removal —About the first of February next the office of the 
Railroad Gazette will be removed to Nos. 110 and 112 Madison 
Street. 


Ia” Our Prospectus and Business Notices will be found 
on the last page. 





THE GAUCES AGAIN. 


We have before us seveial statements, which have 
originated on this side of the Atlantic, of the relative 
cost of wide and narrow-gauge railroads. As such 
“statements ” are now very current in the daily and 
many of our technical papers, and as they are accepted 
by many people who have not examined the data on 
which they are based, and as there isa probability that 
much capital may soon be invested on such representa- 
tions, some examination of them may not be amiss. 
The following correspondence, which we have cut from 
an exchange, is an example of the kind of estimates 
which are now so often made of the cost of the nar- 
row-gauge roads. 

“The Toledo Commercial having stated that the Piqua, 
St. Mary’s & Celina Railway Company had been in- 
corporated on a capital basis of $400,000—to build a 
line between Piqua and Celina, through Miami, Shelby, 
Auglaize, and Mercer counties, Ohio, about forty-four 
miles—a Piqua correspondent gives us the following 
details of the scheme : 

“« The country along the line 1s very populous and 
productive, and the question of an outlet by railway 
has long been agitated. But the Miami & Erie Canal 
passes through it already ; and while inadequate to 
the wants of the country, there is scarcely warrant for 
the construction of an expensive road. Last winter 





the plan of a narrow-gauge road was proposed and dis-- 


cussed, costing, fully equipped, less than half a million 
of dollars, in place of one of the ordinary gauge, cost- 
ing a millionand a half. The design is identical with 
that of the Welsh railways, which have been so often 
described in engineering journals of late. A road of 
this kind for transporting coal is already in operation 
(the only one in this country as yet) between Akron 
and Massillon, Ohio. A system of narrow-gauge rail- 
ways is also projected from Toronto, Canada, as feeders 
to the wide-gauge roads now centering there. We 
learn that parties interested in the proposed Buffalo & 





Springville Railway are now examining the Canada 
system, with a view to the adoption of the narrow 
gauge. The Kansas and Denver Pacific companies 
also contemplate reaching the mining regions near 
Denver, and probably at no distant , penetrating 
the great mountain parks, and passing over the entire 
range by narrow-gauge roads costing only one-seventh 
as much as the present gauge, where the latter is prac- 
ticable. In all these cases the data showing the entire 
practicability of these roads, and giving the cost and 
construction of operation, are such as to reduce the 
prospects of any such enterprise to a certainty. 

“*To return to the Ohio railway. The right of way is 
to be 15 feet, in place of 40 feet; 20 ibs. instead of 56 
tbs. iron will be required ; the locomotives, weighing 
six tons instead of thirty, will draw from ten to twenty 
loaded freight cars, each having a capacity of 24 tons ; 
under freight and passenger cars alike (the latter seat- 
ing twenty persons) four-wheel trucks will be placed ; 
the ties will, of course, be nearer than on the wide 
gauge; while, finally, on account of the lightness of 
car equipment in comparison with capacity, and of the 
central position of the trucks, both higher gradients 
and sharper curves are practicable, greatly reducing 
cost of excavation and other important items of con- 
struction.’ ” 


This statement is probably destined to be copied by 
many of our daily contemporaries, and may furnish 
the occasion for long editorials on the advantages of 
narrow over wide-gauge roads. Searching analysis 
into the accuracy of estimates for engineering work is 
not a common characteristic of the ordinary newspaper 
correspondent, but it does seem a little wild for even 
such an individual to say in the same paragraph that 
“a narrow-gauge road will cost less than half a mil- 
“lion of dollars, in place of one of the ordinary gauge, 
“costing a million and a half,” and, that, ‘“ narrow- 
“ gauge roads cost only one-seventh as much as the 
‘“* present gauge.” 

The way in which he makes his estimates certainly is 
peculiar. In the first place the right of way for the 
one road shall be 15 feet in place of 40 for the other. 


ference of 25 feet in the width of the right of way, nor 
why it is possible to lay down 20-fb. rails when they 
are near together and impossible when they are farther 
apart, nor why the engines and cars are preordained to 
weigh five times as much on the one road as on the 
other. 

A paragraph which was copied into the RartLRoap 
GazETTE of December 3 says: ‘A party consisting 
of the President of the Buffalo & Springville Railroad 
Company and others, lately visited the Toronto, Grey 


of the narrow gauge and get figures as to the cost of 
construction. They present the following comparative 
statement of the cost of permanent way on narrow and 
broad-gauge roads : 

FIVE FEET SIX INCH GAUGE, 





oe ee eee $5,000 00 
PI ARGO, DOE BOG BIUMOS. . . . onc ccceccccccccresecscscces 8v0 00 
PIROGIOER, BITES 2... ccccccvecvccscvccccvecccccesceccsccenscs 700 00 
PN, MID CHONG FRIID 6 oe 5. 5ncs in cicccnctacsecsscdevccccns 1,2: 00 
TINE, 5.4500 G66 ss bass canstn¥anensscsencersvenecssecse 400 00 
SNM a2 a etna bake ean eR b Rak: Been aeoa ke some $8,100 00 
THREE FEET SIX INCH LINE. 
CN ee eee $3,000 00 
Fish plates, bolts and spikes.... .........02 ceeeseeeeeeeees 400 
CUE st ectalcciescwreciscicescstensctesaneawe nase 540 00 
INES DONOR as cecccecsind-  dnsheesesesccstaccens 900 00 
NINERS aing 6000.50 6 Sasi dees ctincedscnescondacs wsaeensine sie 300 00 
NN oe cuca edn a sani wenian nas Mee eaeamiae peeeeebnKanso’ $5,100 00 


Now observe first, that the comparison is between 
a 5 ft.6in. and a 3 ft. Gin. gauge. Of course the 
difference between a 4 ft. 8 in. and a 3 ft. 6 in. line 
would be less than that shown. But taking the com- 
parison as it stands, and if the same kind of iron were 
put down in both cases, we would have the following 
“comparative statement” : 


5 ft. 6 in. line. 8 ft. 6 in. line. 
$ $3,060 








Ps <cudics can boes emackhekeeen ese UNtan 33, 
Fish plates, bolts and spikes.... 400 
Sleepers 500 
Ballast....... 900 
Tracklaying.. 300 
Total $5,100 


Or a difference of $600 instead of $3,000 per mile in 
the cost of permanent way, exclusive of grading. If 
the comparison was made with 4 ft. 8 in. line instead of 
5 ft.6in., the difference would be reduced to about 
one-half the above sum, or to $300. a 

We have before us, also, a pamphlet which advocates 
the construction of narrow-gauge roads, in which the 
publisher says : 

“Tn the first great item of cost, the moving of masses 
of earth and rock, we find a reduced amount [How 
much ?] is required for a narrow gauge, not only because 
the embankments and cuttings are of less width, but we 
can introduce curves of shorter radius [Why ?], and 
thus better adapt the line to the inequalities of surface, 
passing around, instead of cutting through the hills, 
thus securing easy gradients without expensive works, 
and at the same time effecting a saving in the cost of 
the right of way, by lessening and avoiding the damage 
to private property. . s 

“ By reason of the reduced gauge, a lighter iron rail 
could be used, [Why ?] an important consideration 
when iron is from $80 to $85 per ton, so that a reduc- 








He does not explain how, or why, placing the rails from | 


.- | one of a wide gauge, whereas roads “ pen ing the 
one to two feet nearer together should make a dif.- | 7 Mie painnehateag lll sapecmcron. nase 





& Bruce Railway, in Canada, to examine the working | 


tion of weight from seventy to thirty pounds per yard 
would amount to five thousand dollars per mile. 

“This saving of first cost would extend, to a greater 
or less extent, to every item that now swells the expense 
of construction, such as cross-ties, ballasting, bridging, 
culverts and masonry. 

“The cost of the equipment, the engines, cars, and 
machinery would be less in a marked degree [How 
much ?] as we would be enabled to use locomotives 
costing from four to seven thousand dollars, instead of 
those costing from twelve to fifteen thousand dollars. 
[Why ?] 

“And when we consider the shifts that are resorted 
to, to obtain the necessary capital, the discounts of 
brokers, agents, and middlemen, we can see where, by 
reducing the amount of capital required, we can avoid 
the loss sustained in that direction. 

“So, too, when we can raise it to a paying enterprise 
can we secure better materials and more perfect work- 
manship. 

“By reason of this superior construction and of the 
reduced gauge, we may effect a saving in the cost of 
the repairs of the roadway, etc., thus reducing the per- 
centage of expenses; but this is of little importance 
compared with the advantages we have enumerated in 
the saving of original cost, wherein the great merit of 
the narrow gauge consists and the ground upon which 
we advocate its introduction.” 

In making this quotation we have taken the liberty 
of interpolating some parenthetical questions, which 


we do not find answered in the pamphlet. We have in 


| it the same reasoning that has been adopted by the 


advocates of the narrow gauges on both sides of the 
Atlantic. It is constantly asserted by them that the 
cost of a railroad with the rails near together will be 
much less on that account. The proportion which the 
cost bears to the distance apart of the rails is not yet 
clearly established in the minds of these ‘“ advanced” 
engineers. One of the leading advocates of narrow- 
gauge roads says: “Taking the average, the cost will 
“vary as the gauge.” One of the writers above obvi- 
ously is not clear in his mind about it, for he says that 
in Ohio such a road will cost only one-third as much as 


“great mountain parks will cost only one-seventh as 
much.” 7 

That the cost will be somewhat less if the rails are 
near together we of course will not deny; but it will 
not bein proportion to the gauge. In grading for either 
a wide or narrow road, the embankments and excava- 
tions must be made with the same slopes for either 
gauge, and they—the slopes—will cost the same whether 
the rails are six inches or six feet apart. The roadway 
fora wide gauge, after the sides of the cuts and fills 
are once formed, will, on account of its greater width, 
be more expensive than a narrow gauge, but the propor- 
tion of their cost will be considerably Jess than the pro- 
portion of the distance between the rails, because it is 
only the amount of material to be moved in widening 


| the roadway after the slopes have been*formed that 


| ing earth. 


will count in favor of the narrow gauge. 

We do not, of course, intend to say that there are 
not circumstances in which it will be an advantage to 
have the rails near together. A coal mine is an example 
where it would be impossible to place them far apart. 
Other exceptional cases and circumstances may occur, 
such as a temporary road for excavating and transport- 
What we do assert, and that very earnestly, 


| is that light railroads of 4 ft. 81g in. gauge can be built 
| and equipped with light cars and engines of the same 


character as those used on the narrow roads and at a 
cost very little above that of a road which is contracted 
in gauge and contracted in accommodations. It is ob- 
viously not a fair comparison of the cost of roads -to 
assume that the rolling stock for the narrow road may 
be so much lighter than for the wide gauge, and there- 
fore that the saving in iron and the bridges, and finally, 
as in the pamphlet quoted above, that in the discounts 
charged by “ brokers, agents and middlemen,” is to be 
attributed to the “superiority” of the narrow gauge. 
In fact, some of the people who advocate the narrow- 
gauge often seem to get into a state of confusion about 
the causes of the great economy they preach. They will 
assert at one time that the rails need not be heavy be- 
cause the rolling stock is light; then that the rolling 
stock is light because the substructure is not heavy. 
Their reasoning sometimes reminds one of the man who 
was so short that he never could tell whether his head 
ached or his corns hurt him. They sometimes argue in 
favor of light roads and then of narrow gauges. Light 
roads are one thing and narrow gauges quite another. 
You can have the one with all the advantages, without 
the other with its disadvantages. Mr. Fairlie, the great 
apostle of narrow-gauges, has recently shifted his 
ground somewhat by asserting ‘‘ That the great element 
“in the gauge question does not depend so much on the 
“reduction which could be made by any means what- 
“ ever in the weight of the present rolling stock as the 
“‘ reduction of the capacity itself.’ If the merits of 
the discussion should narrow down to this question of 





capacity of the rolling stock, then surely there will be 








Jan. 28, 1871.] 





THE RAILROAD GAZETTE. 





419 








no trouble in making cars to carry as little freight or as 
few passengers as may be desired, and that, too, with- 
out increasing the proportion of the dead to paying 


weight. But then it would become a discussion on the 
merits of light railroads and not a question of gauges. 

The advocates of the narrowgauge assert, what is 
perfectly true, that for a light traffic a railroad much 
lighter than is required for a heavy traffic will be more 
economical. They then, however, fall into error in as- 
suming that in order to have a light road a narrow- 
gauge is necessary. Their reasoning stated logically is 
like this: “Railroads with light rolling stock are 
more economical than those with heavy cars and en- 
gines. Narrow-gauge roads have light cars and en- 
gines ; therefore, narrow-gauge roads are more econom- 
ical than ‘those with a wide gauge.” The fallacy con- 
sists in the assumption which these people constantly 
fall into, that only narrow-gauge roads can have light 
rolling-stock, which is not true. Take as an example 
an ordinary horse railroad for transporting passengers. 
They are nearly all of 4 ft. 81g in. gauge, and yet their 
cars and entire equipment, we venture to say, are lighter, 
if estimated by the proportion of dead to paying weight 
carried, than those on any narrow-gauge road ever built. 
In the suburbs of many of our larger towns and cities 
there are examples of such roads which are laid with 
light rails and have light cars, which are hauled by 
small four-wheeled engines at a speed often of twenty 
miles per hour, and that with four-wheeled cars which 
are not suited for a high speed on roads with sharp 
curves. The difference in cost of a 4 ft. 84g in. gauge 
road over one with the rails 3 ft. apart, when all the 
other conditiuns are the same, is only that which is 
due to the slight difference of the expense in grading, 
and in the cross-ties, with perhaps in some cases an ad- 
ditional expense in the right of way, which in this 
country is not usually an important item. The incon- 
venience which must result from a break of gauge will 
much more than offset the difference in expense, and 
the fact that all branch roads, in new countries es- 
pecially, may in the great majority of cases reasonably 
expect to develop in time a business which would re- 
quire a wide-gauge road to accommodate it, alone 
seems a sufficient reason for adopting the ordinary dis- 
tance between the rails. Light and cheap roads and 
rolling stock can be built with a 4 ft. 814 in. gauge and 
will accommodate almost any traffic better than a nar- 
row gauge. If a branch road is built with a 4 ft. 814 
in. gauge, as its business develops, the iron can gradu- 
ally be increased in weight as it is renewed, the sub- 
structure be improved, and the rolling stock increased 
in capacity. In the meanwhile all the original light 
equipment could be gradually worn out without any 
special or sudden change being necessary ; whereas 
with a narrow-gauge such a gradual change would be 
impossible, and, if made at all, would require al the 
rolling-stock to be replaced with other of entirely dif- 
ferent construction. A road of this kind could be built 
and made to yield a revenue with a comparatively 
small investment of capital, and as the business de- 
veloped it could be improved and its capacity in- 
creased. 

Certainly in this country, where we now suffer so 
much inconvenience from so great a variety of gauges, 
it will be worth while to reflect carefully before we in- 
troduce several new ones, especially when the advan- 


tages to be gained therefrom seem so extremely doubt 
ful. 








HORSE CARS. 


A correspondent of the New York 7Zimes writing from 
Albany says: < 

“Mr. O'Neill, of New York, presented a bill forbid- 
ding any railroad company in the city from stopping a 
car to take in passengers after all the seats are occupied, 
and compelling them to display a sign inscribed “ all 
full” at all times when the seats are all occupied. The 
bill also forbids them to charge more than five cents 
fare below Sixty-fifth street, and requires them to run 
cars as often as once a minute. Suits for violation of 
the act are to be brought by the Attorney of the ‘So- 
ciety for the Prevention of Cruelty to Animals,’ one- 
half of the fines to go to the treasury of said Society 
and the other half to the city. It is substantially the 
same bill that was introduced here in 1864, and defeated 
by a large majority. It was declared by its opponents 
at that time to be a bill to compel every man to walk 
home when he most desired to ride—viz., in inclement 
weather—as it would be utterly impossible for the cars, 
even though running every minute, to furnish seats to 
all who want them in such weather.” 

The objections which are made to this bill are doubt- 
.e88 well grounded, and the long suffering public would 
probably be the first to cry out against such restric- 
tions. A person in a hurry will usually rather stand up 
in a car than wait for one in which there is room to sit 
down. Most people want to have the liberty of either 
standing or waiting as they choose. The bill referred 
to above would take away this privilege and allow only 








so many to ride as can get seats. Although this at- 
tempt at correcting what is a very gross evil in every 
city in the land obviously would not accomplish its pur- 
pose, nevertheless the practice of overcrowding horse 
cars needs reforming, and in some way by legislative 
compulsion ; for with all respect for the power of moral 
suasion, we doubt whether the managers of city rail- 
roads could be influenced by it—in this direction we 
mean. The public has borne the injustice so long that, 
like all oppressed people, they finally have commenced 
to doubt whether they have any rights in the matter. 
The question of regulating the transportation of cattle 
has been before several of our legislatures, and we be- 
lieve was discussed in Congress this winter, but hardly 
any attention is given to the accommodations for the 
transportation of human beings. To say that no stock 
drover would for a moment think of loading cattle as 
men women and children are every evening and every 
morning packed into the cars on the horse railroads of 
nearly every large town in the country, is simply to 
utter a truth and not a figure Of speech. Men whose 
physical and nervous power is taxed daily in their 
business nearly to the limits of human endurance, 
weak women who give of their bone and muscle for 
daily bread, old and young, strong and infirm, are 
obliged each day to be robbed of their strength by 
standing up and clinging to the straps in the morning, 
and are further exhausted in the evening by the same 
process. 

When the public surrenders to the railroad companies 
the exclusive right to run cars through the streets, it is 
with the implied understanding that the consideration 
is that the company is to do certain things, which are 
to carry passengers at a stipulated price. But carry 
them how ? If they obliged those who ride to stand on 
their heads, obviously it would not be fulfilling the 
spirit of the contract. What is meant is, that passen- 
gers should be carried with a reasonable degree of 
comfort. To stand on one’s feet for half an hour in a 
crowded box, is perhaps more endurable than to stand 
on one’s. head ; but. certainly the railroad companies 
have no right to inflict conditions on their passengers 
which legislatures are now prohibiting those who trans- 
port oxen and sheep and hogs from inflicting on those 
dumb creatures. 

When a railroad company does not furnish you or 
me with a seat, and obliges us to stand up, it is robbing 
us of just that much strength and comfort, an equiva- 
lent for which we pay them. It will not do for them 
to say that we need not get on if the carisfull. That 
is not true, because we know and they know that at 
certain hours of the day it is utterly impossible to get 
a car which is not full. We must either get into a full 
car or else walk, and the railroad company is in justice 
bound to carry with reasonable comfort all who desire 
to ride. 

It is said that at certain hours of the day and in in- 
clement weather it is impossible to furnish cars enough 
to seat all the passengers. If this is true (which is 
doubtful), then the company is in the position of being 
unable to give full value in return for the fare paid 
them ; because, obviously, if you are obliged to stand up 
you do not get as much, or rather what you value as 
much, for your money, as the person does who has a 
seat; therefore, it would be perfectly just not to allow 
any railroad company to collect full fare unless it 
furnished the passenger with a seat. It has been sug- 
gested that some relief might be obtained by the en- 
actment of a law prohibiting, under proper penalties, 
any railroad company from collecting more than half fare, 
unless it provides the passenger with a sat ON DEMAND. It 
is urged that this would be just to the passenger, and 
no injustice to the company, and would be some spur 
to the latter to furnish better accommodations to those 
who are so unfortunate as to be obliged to ride in their 
cars. At the same time it would not take away a per- 
son’s liberty of standing up if he prefers it to waiting, 
while it would be some slight comfort for an aching 
back or a soured temper to know that the ride cost 
only three cents instead of five or six. Ifthe street 
railroads are bound to furnish transportation only, 
without respect to the comfort or digcomfort of the cars, 
we may yet see them stocked entirely with open plat- 
form cars with pine benches, or, should the benches be 
considered objectionable “dead weight,” the platform 
with a railing simply might be more economical, and 
then, at least, we should get pure air. The principal 
difference would be that we should have open pens of 
human beings instead of the close pens we are carried 
in now. 








The South & North Alabama Railroad Company. 


This company has been in existence for the past 
thirteen years, but until within the last two years it 
has had no road to operate. Its line will, when 
completed, pass from north to south through the center 








of the northern half of the State of Alabama, termi- 
nating at Decatur on the north and Montgomery on 
the south, and passing through a rich and, as yet, unde- 
veloped coal region. At.the present time the track is 
laid on ninety-five of the one hundred and eighty-three 
miles, and the grading is substantially completed on 
twenty-five miles more, leaving sixty-three miles of 
grading and eighty-eight miles of track-laying yet to 
do. The company have conducted the work in two di- 
visions, keeping the accounts entirely separate; on 
the southern division having advanced from Mont- 
gomery northward sixty-three miles, to Calera, on the 
Selma, Rome & Dalton Railroad. Trains have been 
running regularly on this division since September 
last. Onthe northern division the character of the 
work has prevented its rapid progress; the bridge 
over the Alabama river causing considerable delay, as 
well as a more serious obstacle being met with twenty- 
three miles south of Decatur, where the road com- 
mences the ascent of the sand mountain, and in a dis- 
tance of six miles is encountered the heaviest work on 
the whole line. Nearly all the work done in this di- 
vision during the past year has been confined to this 
six miles. North of Calera some rough country has 
been found at Brock’s Gap, where much work has been 
done and but little advancement effected. 

The completion of this road will open another route 
from New York to New Orleans, via Montgomery, 
which, it is claimed, will be shorter even than the Ala- 
bama & Chattanooga line, when that road is finished to 
Meridian. 

It will likewise open a new and shorter line from the 
North—Cincinnati, Louisville, 8t. Louis and Chicago— 
to the interior Alabama, and a good short route—to 
some of these towns the best and shortest—to the Gulf 
at Pensacola and Mobile, asit connects directly at Deca- 
tur with the Nashville & Decatur line, and through it 
to the various lines from Nashville. 

At the late annual stockholders’ meeting, the direc- 
tors elected were: F. M. Gilmer, Jr., Josiah Morris, Bol- 
ling Hall, J. P. Stow, H. E. Faber, W. G. Farley, J. R. 
Powell, E. R. Mitchell, Charles Linn, W. 8. Bibb, J. T. 
Tanner, Luke Pryor, and Z. Freeman. Of these, Messrs. 
Faber, Powell, Mitchell, Linn and Pryor are new mem- 
bers of the board. The officers for the coming year 
are: F. M. Gilmer, Jr., President ; John T. Milner, En- 
gineer and General Superintendent ; T. B. Maddox, Sec- 
retary ; and Henry M. Bush, Auditor and Bookkeeper. 








The Last Report of the Erie Railway Company. 


The Erie Company has made a report of earnings 
and expenses for the year ending September 30, 1870, 
to the State Engineer of New York, as required by law. 


The figures, as reported by telegraph, are as follows : 


From paesenger trains 
From freight traing..............++eseeeeeee 
From Other SOUFCES...........2cceccccccccroscccceseces 








sid nseosssnecne + ppdeeedsemetanteteaneal $16,179,171 62 
PAYMENTS FOR THE YEAR OTHER THAN FOR CONSTRUCTION. 
Transportation Expenses... ..........eeseeeeecceseeeeene $12,073,010 89 
Hudson River Ferry..............2scccccsescecsccsscven 235,957 4¢ 
Operating COlOSIOBA, ... 2006 cccccoccccccsccccvccvccocscs 110,099 19 
Interest on funded debt.............-ccccceevereesecees 1,646,653 00 
DUNOL dS deed becsch oé0bccbcrsvunetsetsodls60debeesecbens 1,089,351 79 
Internal revenue tax..........--.s-ee00+. oe 417 28 
PE vbtecccccccncescnachccesesncngces ° 264,' 43 55 
Operating Twenty-third Street Ferry.... ive 923 46 
Operating sundry branches..........-+-+-+eeeeeeeeeeees 25,360 21 
BO Ge ccccecsn ced cobocvescstnscdeveseetedeedocess 18,578 28 
i... -cneenehnonsotatnenbedssdndh nant cophapdennes 280,637 41 
Operating Atlantic & Great Western Railway.......... 386,470 50 

NE GING 5 0 5 0500:0400906509500000nsensenemme $16 471,518 00 


Thus it appears that, notwithstanding the enormous 
receipts and the still more enormous traffic, the Erie 
Company lost the trifle of $300,000 during the year. 
This is unfortunate; for should these losses continue, 
and the road be unable to earn its operating expenses, 
it is evident that it will be compelled to borrow money 
to pay for supplies and labor, and, as the heartless capi- 
talists will doubtless refuse to lend money to sustain 
a losing business, the burden of sustaining the line will 
fall upon the managers, whose pride in the line they 
have managed so brilliantly is so great that they 
would doubtless sacrifice a large part of their private 
incomes in order to keep the line in operation and con- 
tinue to accommodate the public over the broad way 
that leads to New York. But we hope for better things. 
Should the managers of the rival lines carry out their 
agreement to sustain rates hereafter, and in the future 
refuse to cut rates in a headlong competition for busi- 
ness, then we may resonably expect that the Erie during 
the current year will earn sufficient to meet al its ope- 
rating expenses, and very likely a surplus sufficient to 
make great improvements on the road, rolling stock, 
stations, etc., so that it may safely defy the world, as it 
now does America, to show its equal. 

It must be very gratifying to a certain class of states- 
men and economists to see how admirably this com- 
pany has succeeded in preventing any considerable di- 
version of its vast earnings to citizens of the “ effete 
“despotisms of Europe,” although, it is currently re 
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ported, a considerable portion and perhaps a majority 
of the shares of the company are held by such citizens. 
Doubtless the aforesaid statesmen will observe with 
much pleasure that all of its earnings and three hundred 
thousand dollars more were disbursed in our own free 
America, where all men are equal, where privileged 
classes are unknown, and where every man, black and 
white, native and alien, is protected in his rights of 
person and of property by just laws and an independ- 
ent, incorruptible judiciary. (We beg pardon for in- 
serting a little Fourth-of-July oratory just here, but the 
subject seemed to demand it.) 

By the way, no report of the amount of business over 
the line is given here, but we desire to call attention to 
the fact that it must have been much larger then than 
the report of earnings would indicate, for during that 
half of the year when business was heaviest, the rates 
were lower than ever before known. This was especi- 
ally the case with freight, and yet we see that the Erie 
Company received very nearly twelve millions of dollars 
for the transportation of freight alone. This, to be 
sure, is half a million less than the freight earnings re- 
ported for the previous year; but as during the last 
year cattle were carried from Buffalo to New York for 
one dollar per car load for some time, and other freights 
one-quarter, one-fifth or one-sixth of the usual rates, it 
is evident that there must have been a very lively 
movement of trains to earn even twelve millions. 

We hope that no one will make investments in Erie 
stock on the strength of the statements made above. 
As we have said, the figures came by telegraph, and 
their original veracity may have been falsified in trans- 
mission, the telegraph not being always exactly accu- 
rate, and peculiarly liable to err, just as types are, where 
figures are concerned. Ina few days we shall have the 
report by mail, and that is likely to be more correct. 
Some, however, may prefer to wait until the official re- 
port is published before they make any very large pur- 
chases for investment, and perhaps that would be quite 
as well. This report we will probably receive next Au- 
gust or September, and all capitalists contemplating 
making purchases of Erie stock will cheerfully be grant- 
ed permission to examine it. 








Palace Street Cars. 





The directors of the Third Avenue Street Railroad Com- 
pany, of New York, propose to run a certain number of 
clean and elegant cars, equal in comfort to pri- 
vate carriages, between the City Hall and Harlem, 
provided they can prevail on the Legislature to per- 
mit them to charge a higher fare for the better 
accommodations. Only so many passengers would 
be admitted as could be seated in the car, the 
directors say, and this alone would be sufficient to 
make many willing to pay double the present rate. 
There is no reason why a street car cannot be made one 
of the most elegant and comfortable of vehicles. It can 
be upholstered and adorned as easily as a carriage or a 
drawing-room car, and provision migit he made for 
heating it; but of course the comforts of a parlor can- 
not be provided in a car carrying 50 or 60 persons, and 
drawn by two horses. Butif people are willing to pay 
for the accommodations, they can have as good as they 
can desire on a street railroad. And such accommoda- 
tions may, perhaps, be furnished at a cheap rate, after 
we have learned how to dispense with horses on these 
city lines. But there is a considerable class which will 
never be accommodated by a very cheap carriage, for 
the reason that it will not exclude /oi polloi, or the 
‘“‘ great unwashed,” as the moderns express it. 


































































































































































































The Massachusetts Report. 














In this number we publish the last and concluding 
portion of that part of the report of the Railroad Com- 
missioners of Massachusetts which treats of those ques- 
tions which arise out of the relations of the community 
and the railroads. We have never before seen the sub- 
ject treated with such fairness, fullness of information 
and acuteness. It is refreshing to find a body of officers 
who have consented to study this subject and are dis- 
posed to base legislation on ascertained facts rather 
than crude guesses. It is also encouraging to find that 
these commissioners, who are probably better qualified 
than any other body of men to direct legislation on the 
subject, do not offer their suggestions as positive 
remedies for the evils complained of, but as measures 
worthy of trial and likely to produce good results. On 
the frontier there is a popular saying, “ Go slow,” which 
in some things where it is most applicable seems to be 
better observed in Massachusetts than in Illinois. 

We have now neither time nor room to discuss the 
recommendations in this report. The most striking— 
the proposition that the State should buy and 
operate the Fitchburg Railroad—is so novel, in 





























































































































conjecture its effect. Whether it should succeed or 

fail, however, doubtless the experiment would be very 

instructive, and for that reason, at least, it would grat- | 
ify us to see it tried. We have not much faith that 

even Massachusetts would operate a line well, even | 
through a board of trustees. If it should, the result 
might be really harmful outside of that State; for most 
of us will confess that Massachusetts might do what 
no other State can and what the General Government 
would be sure to fail in most grievously, unless a radi- 
cal change is effected in our civil service. 

But the report is worthy of the careful attention of 
all who think on the subject and especially of legisla- 
tors, who will find it exceedingly suggestive and valu- 
able for its warnings as well as its instruction. These 
and others interested in the subject, we are authorized 
to say, can obtain copies of 'the report by sending a 
request for the same to the Board at No. 7 Pemberton 
Square, Boston. 








Atchison Railroads. 





Two weeks ago, under the head of “Great Rail- 
road Centers,” we made some comments on what we 
regarded as an exaggerated statement of the railroad 
connections of Atchison. A correspondent so far mis- 
apprehends us as to say that we “claimed there was no 
“‘ railroad depot in Atchison, only the one on the op- 
“posite side of the river.” Begging his pardon, we 
said nothing of the kind. Wesaid that the Atchison 
newspaper article claimed that Atchison was the ‘‘termi- 
“nus of three railroads with 758 miles of line which 
“ have not even a station in Atchison.” This is quite 
true. The three railroads are the Kansas City, Council 
Bluffs & St. Joseph, which has a station just across the 
river in Mis-ouri, the Hannibal & St. Joseph, whose 
nearest station is at St. Joseph, 20 miles to the north 
east, and the North Missouri, which has one station 
on the main line at Kansas City, 50 miles below and 
another on a branch at St. Joseph, 20 miles above. But 
we did not in any way intimate that the place had no 
railroad terminus or station. Indeed we expressly 
mentioned certain lines to the West as likely to be of 
the greatest valueto it. There are three railroads in 
operation which have terminal stations in Atchison, 
and it has close connections with the Kansas City, St. 
Joseph & Council Bluffs Railroad through the transfer 
boat which carries loaded cars across the Missouri. 
Because too much has been claimed for the town, it by 
no means follows that it has nothing. 








The Fuller Bill in the Senate. 





The bill to restrict railroad companies in Illinois to a 
charge of three cents per mile for carrying passengers, 
which was recommitted to the Committee on Railroads 
last week, together with a proposed amendment by 
which railroads were to be divided into three classes 
with the limit respectively, of three four, and five cents 
per mile, was reported back to the Senate by the com- 
mittee last Wednesday with the recommendation that 
the amendment be not adopted. This report was con- 
curred in. Mr. Underwood and Mr. Epler made a 
strong effort to have a higher rate permitted to the 
shorter roads, but all in vain, and it is believed that all 
such efforts will be in vain and the bill passed in its 
present form. Mr. Underwood urged the appointment 
of a commission with authority to fix maximum 
rates, substantially as proposed by Mr. Charles F. 
Adams, Jr., in the North American Review article which 
we published a few weeks ago. Mr. Underwood is bet- 
ter informed on railroad business than almost any other 
member of the Senate, has good judgment, admirable 
tact, and commands universal respect in the Legisla- 
ture; and if he had begun earlier and worked half as 
energetically as Mr. Fuller, he would be quite likely to 
carry his point. Very likely he may make a greater 
impression in the House than the Senate, where a large 
part of the members are in a manner committed to the 
Fuller bill. 
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purpose if not in form, that it is not easy to 





THE EFFECT OF SEVERE COLD UPON IRON 
AND STEEL USED ON RAILROADS, 





If any American engineer were requested to make a 


| report on this subject, he would find it extremely diffi- 


cult to get any accurate data in relation toit. There 
is a general impression abroad that iron and steel are 
more brittle when cold than at a higher temperature, 
but we doubt whether in most cases this idea is based 
on any other knowledge than the most casual observa- 
tion. We have before us a copy of a report made to a 
European government by a scientific agent respecting 
the influence of the cold in Russia upon iron and steel 
in the form of railway plant. There are some things 
in this report which our American practice and experi- 
ence will controvert, but nevertheless it contains much 
information which is obviously the result of careful 
observation and inquiry. Of the Moscow line the 
writer says : 

“The road is generally flat, the heaviest gradient be- 
ing 8 in 1,000. It is laid with good ballast, but is badly 
drained. The character of the ballast forms an import- 
ant consideration in the structure of roads for cold cli- 
mates ; indeed, it may be said that coarse ballast and 
good drainage form the only practical means of giving 
sufficient elasticity to the road. Good drainage is, of 
course, of prime importance, since the accumulated 
water would in freezing form a solid road. 

“The Finland line is well drained, and the ballast 
laid down is never smaller than hemp-seed. It has been 
attempted to give elasticity to the road on this line by 
interposing between the sleepers and the rails a layer 
of felt formed of cow hair, and saturated with coal tar, 
but this device has been found more successful in pre- 
serving the sleepers than in its original object of giving 
increased elasticity to the road. The same experiment 
has been tried on the Taff Vale Railway in South Wales, 
and has been attended with the same results. 

“The sleepers employed are made of fir and pine 
wood, and are not steeped in any preservative solution. 
They are laid 3 ft. apart, each rail being about 21 ft. 
long, and supported by seven sleepers. A five-foot 
gauge is usually employed. The fish-plates are 18 in. 
long and % in. thick ; and sole-plates or base-plates are 
also used. The rails are fastened with dog-spikes. 

“In Canada, where the climate is as severe as in 
Russia, the state of the road is maintained by laying 
the rails loose, so as to leave between them and the 
sleepers a space into which pieces of wood are inserted 
on the approach of winter, and removed in the spring. 
This practice has also been followed on the Moscow 
and Warsaw lines, in the same manner as in Sweden ; 
but has not been introduced on the Finland Railway. 

“ The Rails.—Iron rails of flange section weighing 72 
Ibs. per yard are generally used. These are supplied 
by England and Belgium. Unfortunately the breakage 
of rails is often extremely disastrous. Thus, on the 
Moscow line, it happened that in the winter of 1866 a 
single train in its journey from Moscow to St. Peters- 
burg broke not fewer than fifty-nine rails, and thus 
stopped the traffic for several days. * * * 
The slabs stipulated for in the specifications are 144 in. 
thick ; and the rails are submitted to two tests for 
strength—the one being the power of sustaining a dead 
weight of 30 tons, and the other the power of resisting 
the concussion of a ball of 10 cwt. falling froma height 
of 10 ft. * * * * 

“The breakages generally occur in the spring of the 
year, but it must be admitted that in wear the rails are 
put to very severe test; the passenger-cars, which are 
constructed on the American principle, weighing 30 
tons each, and the express traveling at a speed of 
twenty-eight miles per hour. It may be said that the 
causes of frequent fracture are referable to the inferior 
quality of the rails, to the bad drainage of the road, to 
the use of cast-iron wheels not turned, and to the want 
of homogeneity in the structure of the iron. 

““As the remarks made above apply only to the 
Moscow line, it should be noted that on the Warsaw 
line the test for concussion was formerly somewhat 
different. At one time it consisted in exposing the rail 
to the shock of a weight of 6 cwt. falling through a 
space of 7 ft., but as this was found to be too mild a 
test, it has been increased to a weight of 10 cwt. falling 
through 10 ft. 


* * * * * * * * 


‘* Steel Rails have been used at stations on both the 
Moscow and Warsaw lines. On the Moscow Railway 
the traffic is so heavy that it is proposed to substitute 
steel for iron throughout the line, a change which has 
been already commenced. The steel rails used by this 
company are submitted to the test of a weight of 1 ton 
falling from a height of 18 ft. Only two cases of the 
breakage of steel rails have been recorded, and these 
were in the middle of an incline with a gradient of 8 in 
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railway has led,to a perfect confidence in its merits. It is 
considered that stetl rails are safer than the iron rails 
of Cleveland, but not so secure as Welsh rails of the 
toughest description. 

“The Warsaw Railway has also used steel rails made 
at Sheffield, by Cammel’s and Brown’s. The experience 
on this line extends over a space of two years, and is 
favorable to the introduction of steel. 

“ Owing to the smallness of the present traffic on the 
Finland line no steel rails have yet been laid down. 

“Some experience has also been gained by Russia in 
the use of steel-headed rails. Heads of puddled steel 
and of Bessemer steel made of flat slabs have been 
used, but are found to wear badly, giving results hardly 


equal to those of new iron rails. 


*% * * * x * * 


“ Rolling Stock—Wheels.—On the Moscow line the 
wheels are of cast-iron, from 32 in. to 36 in. in diameter, 
and have been made on the American principle, by Wi- 
nans & Co., formerly contractor to that line. They are 
not turned, and as it is impossible to make them per- 
fectly round, they have given bad results, and are about 
entirely abandoned, wrought iron and wooden wheels 
being proposed as substitutes. There are larger estab- 
lishments near St. Petersburg for the manufacture of 
these cast-iron wheels, where the best Swedish iron is 
used and great care taken in the manufacture. In spite, 
however, of this care, it is found that one-third of the 
wheels tried on the road are generally rejected, in con- 
sequence of cracks and other imperfections in the cast- 
ing. It is instructive to note the difference respecting 
the use of cast iron gained in Russia, and in Canada 
and America ; in the latter countries cast-iron wheels 
still enjoy a high reputation. Instead of cast iron it is 
intended to use wrought iron wheels for trucks, and 
Mansel’s wooden wheels for passenger cars. The use 
of iron tires and axles has been generally abandoned— 
Bessemer’s steel being substituted for carriages and 


wagons, and cast steel for engines. * i e 
* w * * * * * 
CONCLUSION. 


“There can be no doubt that iron and steel are very 
sensibly affected by changes of temperature, and the 
more extreme these changes are, and the more suddenly 
they are brought about, the greater will be the extent 
to which the strength of the material is affected. In 
support of this proposition I may state that in St. Pe- 
tersburg, where the climate is more changable than in 
Moscow, the evil effects are more keenly felt, and the 
railway plant is much more subject to breakage. In 
St. Petersburg the temperature often changes from 0 
deg. to 40 Centigrade, but in Moscow, when once the 
winter has set in, the cold is much more constant. 

“Since great differences exist in the quality of iron, 
and in its power to resist any particular kind of strain, 
it behooves every railway engineer to select in any 
given case that kind of iron whose chemical composi- 
tion shall best suit it tothe special work in question, 
and also to study its mechanical properties, so that it 
may be adapted to the kind of work which it may have 
to perform. Thus, we find that the presence of phos- 
phorus in iron has the most injurious effect when the 
metal is exposed to concussion at a low temperature, 
while its effects are by no means equally prejudicial to 
the tensile strength of the iron at the same tempera- 
ture; hence, such metal, when exposed to severe cold, 
will break like cast iron under a blow, but may never- 
theless be able to sustain the same dead load in winter 
as in summer. 

‘ Styffe’s theory, which refers the greater brittleness 
of iron in winter solely to the increased rigidity of the 
support on which the metal may rest, is contradicted 
by the experience gained in the Russian railways. 
* * * Doubtless the elasticity of the base on 
which the metal rests does considerably affect its 
strength, but even if the supports have the same elas- 
ticity in winter as in summer, as would be the case 
with a granite rock, it is found that the more phos- 
phorus the iron contains the more readily will it break 
on exposure to concussion at alow temperature. Such 
iron should therefore be confined in its use chiefly to 
countries which enjoy a temperate climate, or 
should be applied to such objects as are not 


sbjected to the effects of concussion, such as 
roofs, buildings, plates, etc. In a railway, how- 
ever, it should be borne in mind that the 


road, when high speed is used, must be subjected to 
concussion as well as the rolling stock—a fact which is 
proved by the greater number of accidents which have 
occurred upon increasing the speed. Indeed, experi- 
ence in Russia shows that the higher the speed, the 
more numerous are the breakages, these being conse- 
quent upon the sharper coneussion due to increased 
speed. Both iron and steel may be regarded as com- 
posed of an assemblage of numerous small crystals, 








the cohesion between which—and, therefore, the 
strength of the metal—will be affected by the amount of 
phosphorus present; the effect of low temperature 
seems to be to lessen the cohesion between the compo- 
nent crystals, and hence the diminution of strength 
consequent upon reduction of temperature. Instead 
of entering upon any theoretical explanation of these 
phenomena, I prefer proceeding to the conclusions 
which may be legitimately deduced from the facts 
known to practical men, and which may be useful to 
the railway authorities in guarding against the disas- 
trous effects of extreme cold. In stating these conclu- 
sions, it will be well to arrange them in the correspond- 
ing order to that given above, and to treat successively 
of the road, the rails, and the rolling stock. 
THE ROAD. 

“The great point in connection with the road is to se- 
cure effective drainage, and to have it well laid with 
good coarse ballast. 

“The sleepers must be large and numerous, for the more 
wood that enters into the construction of the line, the 
greater will be its elasticity. 

“The rails should be placed directly upon the sleepers, 
without the interposition of sole-plates, as these cause 
a shock to be communicated to the rolling stock at 
every joint. The joints should, if possible, be as stiff 
as the rails are in the middle, so that the road may be- 
come almost one continuous structure. * * * The 
rails should be made either of steel or iron, free from 
phosphorus. For their durability and safety, steel 
rails seem to have gained favor as much in Russia as 
in Canada. 

“ The Engineer-in-Chief of the Great Western Railway, 
of Canada, writes as follows: ‘We have now a gross 
traffic of 2,259,000 tons per annum upon a single road, 
and cannot get iron rails to last over an average of four 
years, and hardly so long on heavy gradients. We are 
therefore now introducing steel rails of 65 lbs. per yard, 
and last autumn 1,000 tons were laid. Very soon after 
they were put down, about twenty bars broke, but we 
have had no breakages subsequently. This has been 
almost the universal experience gained on all American 
railways. Several rails break almost immediately, no 
doubt owing to slight imperfections, but after these first 
defects exhibit themselves, no further fractures take 
place. Steel rails, therefore, require equally as careful 
an inspection as iron rails.’ 

“Steel-headed rails are giving good results in 
America and in Sweden, and, therefore, the bad results 
obtained in Russia must be referred to inferiority of 
manufacture. 

“Tron rails should not contain phosphorus, and 
should be tested by the inspector at the works by 
means of blows powerful enough to ensure safety. 
The Russian test of 6 cwt. falling through 7 feet on a 
72-lb. rail has been found to be too mild, and rails 
which in England, at the works, have withstood such a 
shock, have broken during a Russian winter. On the 
other hand, the Swedish test of 15 cwt. falling 7 feet on 
a 66-Ib. rail, has been sufficient to secure the railways of 
Scandinavia ever since their commencement from a 
single breakage of rails. * * * * 
* * * The question of determining a medium 
test having arisen among rail-makers, I have been led 
to adopt the following rule for the ball-test : The weight 
of the ball expressed in cwts., multiplied into the height of 
the fall in feet, should be equal to the weight 
of the rail per yard. Tests based on this method 
stand between the extremely severe Swedish 
method and the mild Russian test, and yet, accord- 
ing to my opinion, secure safety even in a cold climate. 
* * * * * “ As there are frequent changes in the 
management of rail-mills, and in the quality of the iron 
employed, and as it may happen that a maker who de- 
serves a good reputation one year may neglect the 
quality of his rails the next year, it does not appear 
expedient to arrange the different works in classes, ac- 
cording to the quality of rails preduced, but it should 
rather be remembered that all makers can manufacture 
both good and bad rails ; and if, therefore, railway en- 
gineers do not strictly look after their interest by care- 


ful inspection, they must naturally become sufferers. 
* * * * * k * * * * 


“ Engines.—Every portion must necessarily be of the 
best material and workmanship. Cast-steel seems to 
have gained general favor amongst Russian engineers ; 
and is recommended both for safety and economy. * 

* * * There are, however, grounds for asserting 
that steel suffers less from the effect of cold than iron 
does, particularly if phosporus be present in the iron. 

“ Any means tending to confer elasticity on the rolling 
stock is certainly desirable, such as the use of india- 
rubber as extra springs, and of a large quantity of 
wood, rather than iron, in the rolling stock and perma- 
nent way. The slackening of the speed in winter seems 
advisable, both on the score of safety and economy.” 





Northern Pacific Railroad, 


We learn that Judge Rice, the Vice-President of the 
Northern Pacific Railroad Company, who has been in 
this city and on the line of road for the past two 
months, has completed arrangements for the early con- 
struction of that part of the line of road lying between 
the Columbia River and Puget Sound. 

Twenty-five miles, at least, of this road will be com- 
pleted and in running order by the 1st of July next, and 
the balance at an early day thereafter. e Pacific 
Rolling Mills of this city have taken a contract for as 
many iron rails as pref can furnish, and the remainder 
have been shipped at New York, and are now on their 
way to the Columbia River. A large force of men are 
already at work on the road, clearing off the timber and 
preparing for the graders, who are to follow in large 
numbers immediately. 

Messrs. F. E. Canda & Co., of Chicago, have the con- 
tract for building this portion of the road, and the work 
will be pushed forward with all speed. Canda & Co. 
are also extensive contractors on the Northern Pacific 
Railroad, east of the mountains. Captain W. C. Walker, 
who has of late years acted as Suy 2rintendent of con- 
struction in the reclamation of tule lands in this State 
—Sherman Island in particular—and who is thoroughly 
qualified from experience to handle large bodies of men 
in such work, has been engaged, and will go forward in 
a few days and commence operations. A contract has 
just been effected in this city for two thousand China- 
men, who will be sent forward as fast as work can be 
provided fur them. The calculation is to send two hun- 
dred on each steamer for Portland. 

This part of the road will start at a point on the 
Columbia River about six miles above the mouth of the 
Cowlitz River, and following up the valley of the Cow- 
litz part of the distance reaches Olympia, the capital 
of Washington Territory, thus uniting the waters of 
Puget Sound with the Columbia by a line of road about 
90 miles in extent. 

The point of departure on the Columbia will be a 
place of considerable commercial importance. It has 
been named Kalama, and is located at the mouth of a 
clear mountain stream of that name, and is surrounded 
by wild and beautiful scenery. The ground rises gently 
from the river to a plateau now covered with a heavy 
growth of pine and fir, and commanding an extensive 
view of the river. It has a good water front, accessi- 
ble at all times for the largest vessels and ocean steam- 
ers. Arrangements have already been made to erect 
the storehouses and offices of the company at this 
place, which, for the present, will be the headquarters 
of the company on this coast. 

The town has been laid out by the company, and 
already there is a brisk demand for lots. 

Judge Rice and his associates visited Olympia, Seat- 
tle, Whatcour, Port Townsend, Whildly Island, and 
other points of interest on Puget Sound. 

By the construction of this link in the line, for which 
arrangements have been made, the waters of the Colum- 
bia, now actually navigated by steam for a distance of 
more than five fended miles, and reaching from the 
Pacific Ocean to the base of the Rocky Mountains, 
together with the rich valley of the Wallamette, in 
which a road of nearly one hundred miles in length is 
now in successful operation, will be connected with 
Puget Sound and a system of inland navigable waters 
reaching to Sitka, a distance of more than thirteen 
hundred miles.—San Francisco Alta California. 


PUBLISHER’S ANNOUNCEMENTS. 
American Graphite Company. 














The lubricating qualities of plumbago have long been 
known, but the presence of impurities in all that has hereto- 
fore been sold ia the market has prevented its general use for 
lubrication. The above company, whose advertisement will 
be found in another column, claims to be able to produce by 
new processes, and with the aid of improved and expensive 
machinery designed especially for the purpose, perfectly pure 
plumbago. It also represents that the product of its mines, 
which are located at Ticonderoga, N. Y., possesses unctious 
or lubricating properties to a greater degree than any other 
yet offered for sale. It therefore offers to supply it to rail- 
road companies and other parties of superior quality, pul- 
verized to any degree of fineness, and of ‘absolute, guaran- 
“ teedand unequaled purity.” 

From our knowledge of the gentlemen who are managing 
this company, we feel fully justified in saying that railroad 
managers and others may rely on any representations coming 
from them. 


Gil & Bidwel’s Car Wheel Works. 


We omitted a few weeks ago to call attention to this new 
establishment which has recently been completed in Pitts- 
burgh, and of which Mr. Gill, formerly in the same business 
in Columbus, Ohio, is the superintendent. The Jron World 
and Manufacturer, of Pittsburgh, editorially remarks that, 
**to say that this firm will make a better wheel than the 
** Columbus firm, would, of course, not be believed ; but we 
‘‘can say without hesitation that they will make as good a 
‘‘wheel.”” They will use the Hickley brand of Hanging 
Rock pig iron, which is said to possess qualities especially 
adapted to the manufacture of car wheels. 

The present capacity of their foundry is 50 wheels per 
day ; but they expect when it is completed to be able to turn 
out 150 wheels daily. The advertisement of these gentlemen 
will be found in another column. 








—Mr. N. E. Scott, General Passenger and Ticket 
Agent of the Indianapolis, Bloomington & Western 
Railway, was lately visited at his office in Urbana by a 
party of editors from the vicinity, who presented him 
with a handsome cane. 
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Somes years ago, in New York, a turn- 
pike-inspector imposed a penalty on a 
gate-keeper for keeping the gate open after 
he had ordered it closed. The fine was 
paid, but the gate-keeper su uently in- 
stituted a suit to recover back the $10. 
The case has continued ever since, every 
year new issues arising, until at the present 
time, there are seventeen cases on the cal- 
endar of the Commission of Appeals, and 
sixteen more on the calendar of the general 
term—thirty-three in all. The expense of 
prosecuting these cases must have been 
hundreds, probably thousands, of dollars. 

— 


WANTS. 


WANTED—A Master Mechanic, to 
take charge of the Brockville & Ottawa Rail- 
way Company's e Shops. at Brockville. 
None need apply without the t recommenda- 
tions. H. ABBOTT, President. 
BRocKVILLE, January, 1871. 


A N ENGINEER, who has had nearly 

4X three years’ experience in the use of the instru- 

ments, in railroad location and construction, wants 

a situation as assistant, either in Railroad or Min- 

ing Engineering. Address ASSISTANT, Gazette 
ce. 











W ANTED—A complete file of the 

RarLRoap Apvocats published ia New York 
by Zerah Colburn about 15 years ago. A pur- 
chaser can be found by applying at this office per- 
sonally or by letter. 


QUBSCRIBERS to the RaiLroap Ga- 

\ gerre who have preserved files from April 1 to 

Otober 1, 1870, may have this First Quarto Volume 

posed, a charge of $1.50, by sending them to 
is office. 


W ANTED —Every Railway Traveler 

in the United States and the Dominion of 
Canada wants every ome: ey Ay use the 
Thomas Safety Baggage Check. It is in use on 
over sixty of the best managed roads in the coun- 
try and has been during the past three years, and 
not one piece of baggage to which this check has 
been attached has been lost or . Every 
railroad man v whose road it is in use says: 

] ra thoroug 


** We are fully satisfies afte h trial and 
practwal use of the Tene fety Check 
ana sere S Dee no 


ro te cheo satisfactory better 
e i more 

ted to the Sustness than any other check in use.” 
safe ty Bageage Ch as a Saatern ter olden 
Safe e Chec ven essing 
G. F. TH , editor so way Guide, 
90, 92 and 4 Grand Street, 


ENGINEERING: 
A Weekly Illustrated Journal. 


This great English yee ie | caper which 
has no superiorin the world, will supplied to 
American subscribers, postage paid, for 


$8.32 in Cold per Year! 


Heretofore subscribers in America have usually 
paid $15.0.) per year for this paper. 








ew York. 





ENGINEERING is a weekly paper, each num- 
ber containing, besides advertisements, 20 pages 
of —- articles on subjects relating to the va- 
rious branches of 


Civil, Mechanical, Mining and Mili- 
tary Engineering, 

profusely illustrated by engravings of the first 
class. It gives the latest and fullest information 
concerning 

Locomotives, Cars, and other Railroad 

Rolling Stock, 
improvements in their construction and all other 
railroad machinery, and likewise concerning 
Permanent Way and Railroad Con- 
struction. 


ENGINEERING gives the results of experi- 
ments with 


NARROW-GAUGE RAILROADS, 


now attagtiog go much attention throughout the 
world, and publishes descriptions of the peculiari- 
ties of such lines and their rolling stock, accounts 
of cost, capacity, etc. 


THE MOST IMPORTANT 
American Engineering Structures 
Are illustrated in ENGINEERING. 


Subscribers may send their subscriptions either 
to the Chicago or the New York office of the 
RAILROAD GAZETTE. 

Currency sufficient to cover the subscription 
— plus the premium on gold at the e, may 
be sent in lieu of gold. Thi-, when gold selis for 
$1.10, will be $9.15. 


WE WILL SUPPLY 
Engineering and the Railroad Gazette 
FOR 313 A YEAR! 


which is two dollars less than American subscri- 
bers have usually paid for Znxgineering alone. 


Send orders with drafts or post-office orders, to 


A. N. KELLOGG, 
110 & 112 Madison-st., Chicago. 


Or to M. N. FORNEY 
No. 72 Broadway, New York. 


Edson’s Recording Steam Gauges 


ist. These Gauges give an automatically written 
record of all fluctuations in pressure to which a 
boiler has been subjected. 2d. They reduce the 
risk of explosions brometns amore careful at- 
tention to duty. . They economize coal by 
showing when the firing is not Fences and 
properly done. 4th. They sound an alarm whe 
any specified pressure is hed, and are adapted 
for locomotives, marine and stationary botlers. 
Made and sold wy the RECORDING STEAM 
GAUGE COMPANY, 91 Liberty street, New York. 











Portage, Winnebago & Su- 
perior Railroad. 


NOTICE TO CONTRACTORS. 


Proposals will be received at the office of Capt. 
D. W. Wetman, Chief Engineer, at Menasha, 
Wis., until 
Twelve o’clock Noon, on Wednesday, 

March Ist, 1871, 
for the Grading, Masonry and Bridging on that 
rtion of the Portage. Winnebago & Superior 
Railroad lying between Doty Island and the Wis- 
consin River at Stevens’ Point, a distance of about 
sixty-four (64) miles. 

Proposals will be received for the work in each 
Section (of about one (1) mile), or for the whole 
work; but parties making proposals for the whole 
will be required to specify the prices for work on 
each Section. 

Blank forms, setting forth the different items for 
which proposals will be received, will be furnished 
on enelieation; and Plans, Profiles and Specifica- 
tions can be seen on and after Monday, January 
28d, at the office of the Chief Engineer, and at 
the office of the undersigned, in Ogden Building, 
corner Clark and Lake streets, ‘ hicago, Il., on 
and after Monday, February 6th, 1871. 

Proposals, accompanied by Plans, are also in- 
vited for the Construction of the Railroad Bridge 
across Wolf River—to be either of Wood or Iron 
—consisting of one span of one hundred and fifty 
(150) feet, and one draw of sixty (6!) feet, clear 
space. The bridge to be first class in every par- 

cular, and able to meet the requirements of a 
first-class road. 

Separate proposals will also be received for the 
whole of the Span Bridging on the above-describ- 
ed work. 

Right is reserved to reject all bids not deemed 
advantageous to the Company. 

PHILLIPS & COLBY, Contractors. 

Cuicaao, January 18, 1871. 


TRIAL. 


W. P. Garrison, Box 6732, N. Y, 





Send THE NATION for two months (8 num- 


bers from the last) to 


Procured by 


On receipt of fifty cents and this blank, filled out, 
the Nation will be sent to your address for two 
months (8 numbers), postage prepaid. 

_—~o—_— 

“The Nation I esteem as one of the very best, 
— moral newspapers in the country.” 
--From a Sermon by Rev. Henry Ward Beecher. 

**T regard the Nation as the best journal in Amer- 
ica, and not only so, but better, on the whole, than 
any in England.”—Prof. Goldwin Smith. 


“*T have never taken a weekly newspaper which 
in all its departments is so satisfactory as the 
Nation.”—Hon J. D. Cox, (Secretary of the In- 
terior.) 


Terms $5 perannum. Clergymen $4. 


 SNOW'S PATHFINDER 


RAILWAY GUIDE 


CONTAINS THE TIME-TABLES 


Of all New England Roads. Published under 
authority of the R. R. Superintendents. 


MONTHLY, WITH WEEKLY SUPPLEMENT. 


$2.50 per annum. 10 cts. single copy. 
GEO. K. SNOW & BRADLEE, Publishers 
NO. 5 LINDALL STREET, BOSTON. 





THE 


Commercial & Financial Chronicle, 


PUBLISHED WEEKLY 


IN NEW YORK, 


— 18s THE — 


Standard Financial Newspaper of the 





WM. U. THWING, 
PATTERN 


Model Maker ! 


Calhoun Place, Rear of No 120 Dear- 
born Street, Chicago, Third Floor. 


Employing none bat the best workmen, and hay- 
Ing ty rior facilities, I am prepared to do the best 
wo! 


best materials) at low figures, and 
guarantee on. Patent Office Modelsa 
specialty. 





Baldwin Locomotive Works. 


CO., Philadelphia. 


MANUFACTURERS OF 


Locomotive Engines, 


Especially Adapted to Every Variety of Railroad Service, including 
Mining HKngines and Locomotives tor Narrow Gauge Railways. 





All work Accurately Fitted to Gauges, and Thoroughly Interchangeable. 


Plan, Materials, Workmanship, Finish and Efficiency, Fully Guaranteed 


M. BAIRD. CHAS. T. PARRY. WM. P. HENSZEY. 
GEO. BURNHAM. EDW’D H. WILLIAMS. EDW’D LONGSTRETH. 


GRANT 
Locomotive Works! 











PATERSON, WN. Jd. 


New York Office, - 48 Wall Street. 








Dealers in 


R. R. Cross-Ties, Telegraph Poles, 


FENCE POSTS, BRIDGE TIMBER, 
Piles, Hard-wood Plank, &c., &c., 


To which the Attention of Railroad Contractors and Purchasing 
Agents is respectfully called. 
REFER 10 :—Jas. M. Walker, Chicago, Pres’t L. L. & G. R. R.; Jas. E. & Wm. Young, Chicago, 
Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; and Railroad Officers and Pur- 
chasing Agents generally. 


MARSH & GOODRIDGE, 
256 South Water St., Chicago. 








SAMUEL HUSTON, Pres't. H. P. RUTTER, Sec’y and Treas 


THE WILLIAM BUTCHER STEEL WORKS, 


OF PHILADELPHIA, PA. 


Offices :—407 Walnut St., Phila.; 59 John St., New York; 
18 Custom House St., Boston. 


CRUCIBLE CAST STEEL TYRES, 
AXLES, FIRE BOX and BOILER PLATE, REVERSIBLE FROGS, 


CROSSINGS, SPRING STEEL. 
SpeciaL Toot STEEL, SHAFTS, AND ALL KINDS OF STEEL FoRGINGs. 


WM. TOOTHE. General Sales Agent. 


RUFUS BLANCHARD, 


146 Lake St., Chicago, 


Has Issued aNHW STYLE ot 


MAPS! 


IN FLEXIBLE CASES, 


WM. BUTCHER, Gen. Sup't. 


P. O. Box 3066 New York. 








ESTABLISHED 1820. 


WM. J. YOUNG & SONS, 


Successors to Wa. J. Younc & Co., Wa. J. Youne 
& Son, Wm. J. Youne. 


Mathematical and Kngineering 


Instrument Mannfactarers, 
At their old Loea ion, 
48 NORTH SEVENTH ST., 
Philadelphia, 


Have so increased their facilities 
as to believe they can in the future 
keep a full supply of Instruments 
on hand. 
Tapes, Chains, Stationery, Draughting Instru- 
ments and all supplies for field or office. 


=® 


Which are both cheap and convenient. The follow 
ing States are now ready: Illinois, lowa, Missouri. 
Kansas, Nebraska, Minnesota, Wisconsin, Indiana, 
Michigan and Ohio. Mailable on receipt of 25 
cents. They show the <ounties, towns end rail- 
roads and are fine specimens of workmanship. 








Ch eth he ea 


Jan. 28, 1871.) 
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UNION TRUST CO., 


OF NEW YORK. 


No. 73 Broadway, cor. Rector St. 
Capital, - - 1,000,000, 


[All paid in and securely invested.] 


INTEREST ALLOWED ON DEPOSITS, which 
may be drawn at any time. 

This Company is by law and by the order of the 
Supreme Court made a legal depository of- money. 
It will act as Receiver in — of lit on, take 
charge of, and tee the safe keeping of all 
kinds of Se ~ collect coupons and 
interest thereon. 

It ie authorized “i law to accept and execute all 
Trusts of every description, in reference to both 
real and personal property committed to them by 
any person or corporation, or transferred to them 
by order of any of the Courts of Record, or by any 
Fem ciall thorized to act as Registe: 

t is espe y authorized to act as r an 
Transfer agent and as Trustee for the purpose o ot 
issuing, registering or countersigning the certifii- 
cates of stock, bonds or other evidences of debt of 
any corporation, association, municipality, State 
or public authority, and will f°! a ee and divi- 
‘aa eo aan om nen to this a spenteh t 

ng special prominence to t e en 

its besness, attention is particularly called to 
the paramount advantages of employing this com- 
pany in the capacity of AGENT, TRUSTEE, RECEIVER 
Or TREASURER, in preference tothe ai appointment ot 
INDIVIDUALS. A guarantee capital of ONE MILIAON 
DOLLARS specially invested y requirement of ite 
charter, and a perpetual succession ; a cen and 
permanent place of business, where business can 
be transacted daily, without disappointment or 
delay: its operations directed and controlled by a 
responsible Board of Trustees; and its entire man- 
agement also under the -‘upervision of the Supreme 
Court and the Coimptro.ler of the State. 

Permanency, Constant and Responsible Super- 
vision, Guaranteed Security and Business Conven- 
jence and Facilities, may therefore be strongly 
urged IN ITS FAVOR on the one hand, inst the 
Uncertainty of Life, the Fluctuations of Bu 
Individual Responsibility and General Inconven- 
ience on the other. 


ISAAC H. FROTHINGHAM, President. 

AUGUSTUS SCHEL: 

HENRY K. BOGERT” | Vice-Presidents, 
na oe 


A. A. LOW, OHN V. L. PRUYN, 
HORACE F. CLARK, BEN, H. HUTTON, 
DAVID HOADLEY, JAS. M. McLAIN, 
EDWARD B. WESLEY, Ww. WHITEWRIGHT, dr. 
HENRY STOKES, 


GEO. G. WILLIAMS, 
yt E. DAVIES, 
ARHART. 


S. M. WATERBURY, s B. CHITTEND 


Y A. KENT, A 
WILLIAM F. RUSSELL, R. J. DILLON, 
S. T. FAIRCHILD. 


CHARLES T. CARLTON, Secretary. 





ANDREW CARNEGIE, 


ANDREW_KLOMAN. 
THUS. M. CARNEGIE, 


HENRY PHIPPS, Jr. 


CARNEGIE, KLOMAN & CO., 


PROPRIETORS 


Union Tron Mills, 


Of PITTSBURGH, Pa. 





Sole Manufacturers, under our own Patents, of 


IMPROVED “I” BEAMS, 


CHANNEL BARS, 
Best Quality of 


LOCOMOTIVE & CAR AXLES, 
“ KLOMAN ” Brand.) 
‘*Zinville & Piper’s Patent’? 


Round and Octagonal HOLLOW 
WROUGHT IRON POSTS, 


“Upset” BRIDGE LINKS 


GENERAL WESTERN OFFICE: 
No.13 Fullerton Block, Dearborn-St., 


CHICAGO, ILLINOIS. 
THE UNION IRON MILLS mannfacture all 
sizes of Fe Iron, Merchant Bar, Fi Ham 
mered an 


the very bestiron. Splice hn (ot Fish ete 
suit all Patterns of ls. 


“I” Beams, Girder Iron, Chanel Ir 
WALTER KATTE, Western Agent. 


KELLOGG BRIDGE COMPANY, 


OF BUFFALA, N. Y., 








Manufacturers of all kinds of 


Wrought Iron Truss Bridges, 
Iron Roofs and Viaducts. 





Plans and prices sent on application. 


we 
dress KeLLoee Bringe Co., Buffalo, N. Y. 
CHAS. KELLOGG, President. 
CHAS. F. WADSWORTH, Vice-Pres. 
C. C. HODGES, Sec’y and Treas. 
THOS. M. GRIFFITH, Sup’t, 





Rolled oy and Car ies, from 


Ad- 





TO ADVERTISERS. 


THE BEST MEDIUMS 


OF GENERAL 


Western Circulation ! 





KELLOGG’S LIST, 


CONTAINING 


270 Country Papers. 


Terme of Advertising, 


$2.50 per Line. 


WITH A LIBERAL 


Discount to Heavy Advertisers, 


THIS i5 BY FAR 


The Cheapest Advertising 


EVER OFFERED. 





Parties desiring extensive Advertising in the 
West and Northwest, are invited to avail themselves 
of the unusual facilities of the undersigned for ir 
serting advertisements in TWO HUNDRED AND 
SEVENTY 


LEADING COUNTY PAPERS, 


For farther particulars, call upon or address the 
proprietor of this paper, 


A.N. KELLOGG, 


99 & 101 Washington St., 


CHICACO, ILL. , 


Miller's Trussed Platforms, 











COMPRESSION 


BUFFERS 


~~ AND — 


AUTOMATIC 


Car's. 





PATENTED, MARCH 3ist, 1863, JANUARY 3tst, 1865, AND JULY 24th, 1866, 


OFFICE—No. 231 Broadway, Rooms 4 and 5, opposite City Hall Park, N. Y. 


The advantages gained by the use of these improvements may be briefly stated as follows: 


ist. The platforms are held in a plane with the 
sills on the cars, 

2d. The platforms cannot be broken by any or- 
ainary accident 

. Telescoping is impossible. 

4th. Any required compression may be attained, 
to prevent accidents by osciliation. 

5th. No links and pins are required, and no one 
is required to go between cars to couple them. 

6th. The platforms may be held as close together 
as desired. 

jth. By close coupling the train is shortened. 

8th. They will not accidentally uncouple. 

9th. They may be uncoupled ‘without shutting | 

off,” to make a flying switch. 


10th. They are one, Se oats will not ** break 


zn two” at starting or while running. 





11th. They cause the train to move steadilyfand 
not jerk in starting or stopping. 

12th They work well at great variations of hight. 

18th. They will couple with all kinds of ‘‘ draw- 
heads” and ‘* couplers.” 

14th. They are cheap and durable. 

isth. Injury to men when coupling care is en- 
tirely prevented. 

16th. Injury to persons by falling between cars 
is entirely prevented 

17th. Injury to persons and to cars by “‘:elescop- 
. = is entirely prevented. 

8th. Injury to persons and to cars by “ oscilla. 

tion ” is entirely prevented. 

19th. The great steadiness of the cars, produced 


j by compression, render sleeping cars much more 


desirable. 
2th. ** Train Brakes” are rendered more valua- 
| ble by the non-existence of *‘ slack” in the train. 


Qe No Railroad Mansger who comprehends the case fails to give these improvements a “trial”! 
And ali those who have tried them have adopted them. 





Prices orf Materials, c&c. 


CORDA HOOKS .......0..00cccccccs  — soccccccccccccccocscesecs © coccsccsvoovederecsesese $24.50 each 
DGD S 6.55 6.0500 0000000 0000008000800000 0000 cece cevesens — weebessoubueneneneondornsereseeres 11.00 “* 
DE ncandne 090000000000000005800000 66065005 000606000000 bape SRREREaDEESSREEREEDSSpeNbe 2.00 


Wrought Irons, AT COST. Drawings, Tracings, and superintendence of work are not ch 
These articles will be promptly furnish and shipped to any part of the country on short notice 
Orders must state what routes the goods are to go, and whether by express or as ordinary freight. 


EE. MILIeER. 


Patterns in Full Sets, or Single Pieces, for all castings used in the Improvements, and Templets for 
arged for. 








Passaic Mining & Man = “Ee REFERENCES. 0 = Baez ésminare co, 
Delamater Iron Works. 


it THE PERFECT LUBRICATOR 


sure preventiveot an nals. 
Li ten times the lubricating quality éfany oll Fas 
rot 


Jackson & > Co., Car 
Del. 

N. ¥. & Oswego Midland 
R. R. Co., Oswego. 





People’s Line Steamers, 
New York. 








Collins Company, Collins- 
ville, Ct. 


PoughMeepsie Iron Works 
Clark Thread Co., New- 
ark, N. J. 


below zero, aci 
ect or ‘change its wonderful, unique nature. 
Forms on bearing surfaces a glaze of uneqnual- 
éd smoothness, which economizes power 
[ge ict. ; reduces friction toa minimum, and 
eat, wear. strain, and tae yet yf of —— 
~end for envelope 


SIAMERICANCRAPHITE CO. 


or , ases do Rome, Watertown & 


densburgh i Home. 
Lake yn & ae 
Southern &. R., 
land, O. 
Kansas Pacific R. R., St. 
Louis. 





Brooks’ Locomotive 
Works, Dunkirk, N. Y. 


Lane & Bodley, Cincin- 
nati, O. 


Western & Atlantic R. R., 
Atlanta, Ga. 


J. M. BRADSTREET & SON'S 
Mercantile Agency. 


ESTABLISHED 1849. 


THE NEW VOLUME OF REPORTS IS NOW ISSUED! 


AND WILL BEAR THE CLOSEST SCRUTINY BOTH AS TO ITS 


Memphis and St. Louis 
Packet Co., St. Louis. 








Completeness and Accuracy. 





Parties desiring to make an Examination, can call at the 


Office, cor. Dearborn and Lake Sts., 


OR WILL BE WAITED UPON BY A CANVASSER, BY SENDING THEIR ADDRESS. 


J.M. BRADSTREET & SON. 
J.M. BREESE, Sup ’t. 


CRERAR, ADAMS & CO., 


Railroad Supplies! 


CONTRACTORS’ MATERIAL. 
11 and 13 Wells Street, 


CHICAGO, ILL. 
















Manufacturers of IMPROVED ify LIGHTS ~$ -——E 
in s Dome Motidings, “Cyt Cylinder Heads, and Cee atimmines et 
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ALBERT ©. McNAIRY, President. HENRY M. CLAFLEN, Vice-Pres’t & Treas. 


CLEV HLA ND 


Bridge & Car Works, 
THE MCMAIRY & CLAFLEN MAKUF'G CO, Propieors 


Railway and Highway bridges, 


Roofs, Turn Tables, Transfer Tables, 


OF IRON AND WoOoD, 


RAILROAD PASSENGER & FREIGHT CARS, 


STREET RAILROAD CARS. 





Post’s Patent Iron and Combination Bridges, Howe Truss Bridges with 
‘Patent Iron Clamp, Street Railroad Cars with Higley’s 
Patent Running Gear and Brake. 


OFFIORS : Waring Block, cor. Bank and St, Clair Sts., | WORKS: On Wason, Hamilton and Lake Sts,, 
CLEVEHLAND. OEHIO. 


HARVEY T. CLAFLEN, Sup't. JOHN COON, Sec’y. SIMEON SHELDON, Engineer. 





NELSON TOOL WORKS. 


H NELSO 157 East 32d St., N.Y. {a'wetso 


H, NELSON. 










—— MANUFACTURERS OF —— 


Shackel Bars. Smiths’ Hand Hammers, 
Block Stone Sledges, Coopers’ Hammers. 
Kip Hammers, auls, Masons’ Stone Axes, 
Stone Breakers, Sledges, File Cutters’ Hammers 
Masons’ Peen & Scabbling Hammers,Blacksmiths’ Sledges, Striking Hammers, 
Hand or Mash Hammers, Fullers, all sizes, Masons’ Brick Hammers, 
Chipping Hammers, sizes, Horse Shoers’ Tools, 
Flaggers’ Hammers, cks, Crow Bars, Rail Tongues. 

ge” HAMMERS of all kinds made to order, on receipt of Pattern or Drawing. 


2” Special attention paid to Railroad Work. (@™ Send for Illustrated Catalogne’ 


Mining & foxes Tools, 
H. Nelson’s Solid Eyed Pick, 


Swedges, all 
Mill 














The Lightest Running, 
EASIEST RIDINC, 


— AND — 


Most Economical 


e STREET CAR 


IN USE. 





HIGLEYW’S PATENT 


Street Car Ramming Gear 


— AND — 


BRAKE, 


Made and Sold by 


The McNairy & Claflen Manaf’g Co., 


CLEVELAND, 0. 








L. B. Boomer, Pres. H. A. Rust, Vice Pres. W. E. Gitmay, Secretary. 


American Bridge Company, 


Manufacturers and Builders of 


BRIDGES, ROOFS, 


Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and Greneral 
Iron and Foundry Work. 








For Railway and Road Bridges, this Company employs the fol- 
lowing well-established systems, viz: For Bridge Superstructures.—Post's Patent Diagonal 
Iron Truss; Plate and Trussed Girders; Post’s Patent Diagonal Combination Truss; Howe's Truss and 
any other desired systems. For Bridge Substructures.—Pneumatic, Screw Piles and Masonry. 


2” Descriptive Lithographs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


WORKS, OFFICE, 
Cor, Egan and Stewart Avenues. | Rooms 1,2 & 3, 157 LaSalle St. 


Adres ==9THE AMERICAN BRIDGE CO., 


No. 157 LaSalle St., Andrews’ Bldg., Chicago. 


L. C. Borrneton, Gen. Agent. M. Lassia@, Gen. Supt. 


WELLS, FRENCH & CO., 
Bridge Builders and Contractors. 


General Western Agents for the KELLOGG BRIDGE CO., Buffalo, N. Y., 
Under the direction of Cuas. Ke..oce, President. 


‘We are prepared to furnish Railroad and Highway Bridges of the Howe Truss 
System; Iron Railroad and Highway Bridges 
of the Pratt Truss System. 


IRON ROOFS, TURN-TABLES & DRAW-BRIDGES. 


3” Plans, specifications and estimate of cost, furnished on application at our office. 
TRON CLAMPS AND KEYS; BOLTS AND DIMENSION TIMBER furnished to order. 


WELLS, FRENCH & CO., 92 Dearborn St., Chicago. 








PATENT 








4. H. LINVILLE, PRESIDENT. J. L. PIPER, GEN. MANAGER. A. G. SHIFFLER, SUPT & TREAS. 


The Keystone Bridge Company 


OF PITTSBURGH, PENN. 


Office and Works, 9h Ward, Pittsburgh, Pa. Philadelphia Office, 426 Walnut Street. 
GENERAL WESTERN OFFICE :—13 Fuilerton Block, 94 Dearborn S8t., 
CHICAGO, ILL. 

2" This Company possess unrivaled facilities for manufacturing and erecting every description of 
Iron and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Build- 
ings, ** Linville and Piper» Patent Iron Bridges, Self-Sustaining Pivot Bridges, 
Suspension Bridges, and Ornamental Park Bridges, Contractors for Wooden or Iron 


Bridges of any pattern, as per plans and specifications. Circulars sent on application. 
WALTER KATTE, ENGINEER. A. D. CHERRY, SECRETARY. 








JNO. L. GILL, Jr. D. W. C. BIDWELL. 


CAR WHEEL WORKS. 


Gill & Bidwell, 


— MANUFACTURERS OF — 


CHILLED WHEELS, 


For Locomotives, Passenger, Freight and Coal Cars. 


Office, 143 Water Street,} PITTSBURGH, PA. 


Cor. CHERRY ALLEY. 
JOHN L. GILL, Jr., late Manufacturer, at Columbus, V., of the CELEBRATED GILL WHEEL. 














WENDELL’S PATENT 


















Din 
| Wii 
a tis titi 








1. 2. 
FOR RAILROAD CARS, LOCOMOTIVES AND MACHINERY, 





eAs the perfect lubrication of the journals of railroad cars is a matter of great importance in the 
running expenses, as well »s saving of time lost by heated journ ls, the SELF-OILING JOURNAL 
BEARING is offered .s the most’simple and effective means of meeting this want. The bearing is made 
in the usnal shape, and requires no alteration of 
the box, and is so constructed that while the whole 
strength and wearing metal is preserved, a chamber 
is formed within tor containing the oil, which is ap- 
plied to the journal by wicks passing through tubes 
cast in the bearing, as seen in cuts 1 and 2, also by 
pads composed of asbestus, black lead and paper pulp 
or other slightly porous material, fitted into recesses 
formed in the face of the bearing, extending nearly 
through to the oil chamber, with emaller openings 
into thesame. Through these pads the oil filters 
slowly, and always presents an oiled surface to the 
top of the journal, when and where it is most needed, 
and where in the ordinary bearing it receives the 
least. See cuts 2 and 3, 


i 3. 
The Wendell Patent Journal Bearing Company, 
P. 0. Box 5118. Office, 59 John St., New York. 


PITTSBURGH CAST STEEL SPRING WORKS, 
A. French & Co., 


Manufacturers of Extra Tempered, Light Elliptic 


CAST STEEL SPRINGS, 


FOR RAILROAD CARS AND LOCOMOTIVES, 


FROM BEST CAST STEEL. 














OFFICE AND WORKS:—Cor. Liberty and 2ist Sts., PITTSBURGH, PA. 


CHICAGO BRANCH, 88 Michigan Ave. 



















eM Ata ous ee 
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WARMING AND VENTILATING 
Railroad Cars 
BY HOT WATER. 


Ree SSS 


ES SSSAAMAAVDN 





BAKER’S PATENT CAR WARMER.—One way of Applying tt. 
yee A very simple, safe and efficient plan for 


Warming Railway Carriages ! 


HOT WATER PIPES, 


adiates the Heat Directly at the Feet of Each Passenger without the 
oe Necessity of Going to the Stove to Get Warmed! 


(@™ All the finest Drawing-Room and Sleeping Cars in the United States have it, or are adopting it. 
Full descriptive Pamphlets furnished on application. 


Baker, Smith & Co., 
Cor. Greene and Houston Sis., N. Y., and 127 Dearborn St., Chicago. 


THE LEBANON MANUFACTURING COMPANY, 


LEBANON, PENNSYLVANIA, 


IS PREPARED TO BUILD AT SHORT NOTICE, 


HOUSE, GONDOLA, COAL, ORE, 


AND ALL OTHER KINDS OF 


CARS! 
Also, IRON aud Every Description of CAR CASTINGS Made to Order. 


J.M GETTEL, Superintendent. 








DR. C. D. GLONINGER, President. 


HUSSEY, WELLS & CO., 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


CAST STEEL. 


BEST REFINED STEEL FOR EDCE TOOLS. 


Particular attention paid to the Manufacture of 


Steel for Railroad Supplies. 


HOMOGENEOUS PLATES, 
For Locomotive Boilers and Fire Boxes. 


Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANXK PINS, CAR AXLES, &C. 











Also, Manufacturers of the Celebrated Brand, 


“HUSSEY, WELLS & CO. CAST SPRING STEEL.” 


@” For Elliptic Springs for Railway Cars and Locomotives. a4 





Office and Works, Pittsburgh, Pa. 
BRANCH WAREHOUSES: 


88 MICHIGAN AVENUE, CHICAGO. 


139 and 141 Federal St., BOSTON. | 30 Gold St.,. - - = NEW YORK, 


FERRIS & Mites, 


Steam Hammers & Machine Tools 


24th and Wood Streets, PHILADELPHIA. 


THE Steam HAMMER AS IT SHOULD BE! 





















Simple in Construction—Powerful in 
Action—Convenient in Handling 
—Moderate in Price! 


These Hainmers have our Patent Skew 
Ram, which secures the most extensive die 
surface, and our — valve gear; by 
which is accomplished, with the most 

rfect adjustment, either the heavy dead 
blow for drawing down work, or the light, 
quick blow for finishing, AND THIS WITH ON- 
LY TWO MOVING PIECES—NOTHING TO GET 
OUT OF ORDER. 

All sizes, from 100 tbs. upwards, with sin- 
gle or double frames. 


ENCINE LATHES, 
Extra Strong and Heavy, capable of doing 
the heaviest and most accurate work. 


PATENT SCREW-CUTTING LATHES, which will do either general turning 
or screw cutting, without change of gear-wheels. 











Also, our 











THE UNION PATENT STOP WASHER, 


Manufactured at Coatesville, Chester Co., Pa., on the 
line of the Pennrylvania Central R. R., has now xtood 
the test_of practical use on the above road, the Phila- 

bia. Wilmington & Baltimore and Philadelphia & 

eading Railroads, for the past two years, and proved 
itself to be what is claimed for it—a perfect security 
against the unscrewing or receding of nuts. Its sim- 
plicity. efficiency and cheapness over any other appli- 
ance for the purpose should recommend it to the 
attention of all persons having charge of Railroad 
tracks, cars and machinery. 

It is especially adapted to. and extensively used by 
leading Railroads of the country for the purpose of se- 
curing nuts on railway joints. 

The acccmpanying cuts show the application of tne 
Washer. For further information, app y to 


A. GIBBONS, Coatesville, Pa. 


MANSFIELD ELASTIC FROG COMPANY. 











OF CHICAGO. 


J. H. DOW, Superinirndent 


Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers 


For DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Officials vill testify. 


The SAVING TO ROLLING STOCK AND MOTIVE POWER is at least equal to double the cost o 
the FRUG, Letters should be addressed to 


CRERAR, ADAMS & CO., Gen’l Agents, 
NWo. 18 WW ells Street. CHICAGo. 


The New Jersey Steel aad Iron Co., 


TRENTON, N.J., and 17 BURLING SLIP, NEW YORK, 


WOULD CALL SPECIAL ATTENTION TO THEIR 


MARTIN STEEL! 


Acknowledged by all who have used it to be the best material now made for 
Firebox Plates, Locomotive Crank Pins, Piston Rods, Axles, 
And all the finer machine purposes, such as 


AMOS T. HALL, President, 











Rollers for Cotton Machinery, Lathe Screws, Sewing Machine 
Work, &oc., &c. 


The special features of this Steel are its REMARKABLE TOUGHNESS, its softness and entire 
freedom from hard spots, which obviate the necessity of annealing before tnrning. 

The process by which this Steel is made differs entirely from any other in use, enabling it to be sold 
at lower prices than any other good steel, while it possesses properties hitherto unknown, and of the 
greatest importance for many uses. 


Geo. C. Clarke & Co.., 


FIRE, INLAND AND OCEAN MARINE 


INSURANCE AGENCY. 


{115 Chamber of Commerce, Chicago. 


New England M. M. Insurance Co., of Boston, 


ASSETS 81,197,000. 


Independent Insurance Companv, - of Boston, 


ASSETS 8680,000. 


Worth American Fire Ins. Co., of New York, 


ASSETS $800,000. 


Excelsior Fire Insurance Co.,- - of New York, 


ASSETS 83840,000. 


Fulton Fire Insurance Companv, of New York, 


ASSETS 8400,000. 


Home Insurance Company, - of Columbus, 0. 














ASSETS $515,000. 
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GENERAL FREIGHT DEPARTMENT. 


The Illinois Central Railroad 


ARE PREPARED TO TAKE FREIGHT FOR 


CG e ; 
Cairo, St. Louis, Peoria, 
BLOOMINGTON, SPRINGFIELD, JACKSON VILLE, 


And All Points in the Central and Southern parte of the State; 


MOBILE & NEW ORLEANS BY RAIL OR RIVER 


And ALL POINTS on the MISSISSIPPI below CAIRO. Also, to 
Freeport, Galena and Dubuque. 




























(® Freight Forwarded with Promptness and Despatch, and 
Rates at all times as LOW as by any other Route. 
BY THE COMPLETION OF THE BRIDGE AT DUNLEITH, 


Tugy ARE ENABLED TO TAKE FREIGHT To ALL Porrts West or DUBUQUE 
ta” WITHOUT CHANGE OF CARS! _g) 


DELIVER FREIGHT IN CHICAGO ONLY at the FREIGHT DEPOT of the Com- 
pany, foot of South Water St. Parties ordering Goods from the East should have the packages marked : 


“Via Illinois Central Railroad.” 


For THROUGH BILLS OF LADING, and further information, 
apply to the Locan Freient AGEnt at Chicago, or to the undersigned. 


M. HUGHITT, Gen. Supt. J. F. TUCKER, Gen. Freight Agt. 
MOORE 


Steel Elastic Car Wheel Co. 


a OF NEW JERSEY. 
Proprietors of 


MOORE’S PATENT 


FOR THE MANUFACTURE OF 


ELASTIC CAR WHEELS, 


FOR PASSENGER AND SLEEPING COACHES, 


Noiseless, Safe, Durable and Economical. 








Also, Manufacturers of 


CAR WHEELS OF EVERY DESCRIPTION. 


H. W. MOORE, President. 
JAS. K. FROTHINGHAM, Secretary. 
F. W. BLOODGOOD, Treasurer, 








Works, cor. Green and Wayne Sts., JERSEY CITY, N. J. 
P. O. Addrees— Box 129, Jersey City, N. J. 


American Compound Telegraph Wire. 


More than 3000 Miles now in Operation, 


Demonstrating beyond question 1ts superior working ome, and great ability to withstand the 
elements. For RarRroap Lings, connecting a single wire with a large number of Stations, and for long 
circuits, this wire is peculiarly adapted; the large conducting capacity secured by the copper, with 
other advantages, rendering such lines fully serviceable during the heaviest rains. 


Having a core of steel, a smali number of poles only are required, as compared with iron wire con- 
atraction, thereby Brerendt much loss of the current from aA and vert materially reducing c.st 
of maintenance FFICE AMERICAN COMPOUND TELEGRAPH WIRE CO. 


234 West 29th Street, New York. 
BLISS, TILLOTSON & CO., Wesgece A 


ents, 
(7 South Water Street, Chicago. 


















































Charles J. Pusey; 


78 &80 BROADWAY, NEW YORK. 


American and English Rails, 
LOCOMOTIVES AND CARS FISH-PLATES, SPIKES, &c. 


— SOLE AGENT FOR— 


Atkins Brothers’ Pottsville Rolling Mills, and G. 
Buchanan & Co., of London. 


a > pee attentien given to filling orders for small T and STREET RAILS, of every 
eight and pattern. P. O. Address—Box 5222. 


OLD RAILS BOUGHT OR RE-ROLLED, AS DESIRED. 















































J, E. FRENCH. 





W. 8. DODGE. D. W. CROSS. 


Winslow Car Roofing Company. 
PATENT IRON CAR ROOFS. 


Established, 1859. 
No. 201 Superior St. CLEVELAND, O. 


Over 20,000 Cars covered with this Roof! We claim that these 
Roofs will keep Cars dry, and will last as long as the 
Cars they cover without any extra expense 
after once put on. 
(@™ SEND For Crrcunars. 
























































TAYLOR BROTHERS & CO. 


CAST STEEL LOCOMOTIVE TYRES, 
Best Yorkshire Bar Iron 


—— AND -—— 


BOILER PLATES. 


This Iron is uneqnaled for strength and durability, sound 
ness and uniformity It is capable of receiving the highest 
finish, which renders it peculiarly adapted to the manufacture 
of Locomotive and Gun Parts, Cotton and other Machinery 
Chain Bolts, &c. 


SoleJjJAgency for the United States and Canadas, 














pFBNz, > 
Ne. 10 OLIVER 
STREET, 








The Chicago Spring Works. 


McGREGOR,SATKINSON & CO., Proprietors. OFFICE : No. 128 Lake Street, Chicago, 





MANUFACTURERS OF 


EXTRA TEMPERED LIGHT ELLIPTIC CAST STEEL SPRINGS AND THE “ DANIELS” PAT. CAR. SPRING. 








Union Car Spring 


Sole Proprietors of the Sige 


Wool-Packed Spiral. Hebbard. 


HEBBARD CAR SPRING! 
Offices: No. 4 Dey St., New York, and 19 Wells St., Chicago. 


FACTORIES : JERSEY CITY, N. J., and SPRINGFIELD, MASS. 


Vose, Dinsmore & Co., 
NATIONAL SPRING WORKS, 


MANUFACTURERS OF 


VOLUTE BUFFER, INDIA RUBBER, RUBBER CENTER 
SPIRAL, COMPOUND SPIRAL, “ DINSMORE,” 


AND OTHER 


RAILWAY GAR SPRINGS, 























Dinsmore” Spring. 


Volute Buffer Spring. 
No. 1 Barclay St., NEW YORK. | 


WORKS ON 129th AND 130th STREETS, NEW YORE. 


Group Rubber Center Spiral Spring. 
No. 15 La Salle 8t., CHICAGO. 








GEO. WESTINGHOUSE, Jr., Pres. ROBERT PITCAIRN, Treas. RALPH BAGALEY, Secretary 


Westinghouse Air Brake Company, 


OF PITTSBURGH. Incorporated by the State of Pennsylvania, 1869, 
MANUFACTURERS OF 


THE WESTINGHOUSE AIR BRAKE! 


A simple, cheap and effective invention, whereby the entire control of atrain of cars is placed in 
the hands of the Engineer. It is in daily use on a number of the leading Railroads, and is recommend- 
ed by the most prominent railroad mechanics in the country as an actual necessity. 




















A Trial Train furnished to any Railroad Company, to be paid for only when found 
atisfactory. Full information furnished J application. yeny x " 

















<pxcoeg expres” (UG, NO WAND & MON 


ORGANIZED JANUARY 1, 1867. 


1871. 1871. 





OWNED AND OPERATED BY THE 
Michigan Central, Illinois Central, Chicago, Bur- 
lington & Quincy, Chicago & Alton, Great 
Western (of Canada), New York Central, 
Hudson River, Boston & Albany, and Provi- 
dence and Woroester Railroads. 
anbroken gauge tarough from Chicago to tne Seaboard, and bo an eae terior Points on the line of Eastern 


Connections beyond Susi — Bridge and Buffalo. All Through Freight is then transported between 
the most distant points of the roads in interest, 


WITHOUT CHANGE OF CARS! 


The immense freight ay agen of all the roads in interest is employed, as occasion requires, for the 
through service of this Line, and has of late been largely increased. This Line is now prepared to extend 
facilities for the transit and delivery of all kinds of freight in Quicker Time and in Better Order than 


ever before. 
“ The Blue Line Cars 


are all of asolid, uniform build, thus largel 
mixed construction, and the consequent di 


pers of freight the advantages of an 


lessening the chances of delay from the use of cars of a 
culty of repairs, while remote from their own roads. The 
Blue Line is operated by the railroad companies who own it, without the intervention of intermediate 
parties between the Roads or Line and the public. 

Trains run through with regularity IN FOUR OR FIVE DAYS to and from New York and 
Boston. Especial care given to the Safe and Quick Transport of Property Liable to Breakage or Injury, 
and to all Perishable Freight, 

Claims for overcharges, loss or damage, vynets settled upon their merits. Be particular and direct 
all oe < be marked and consigned 


‘BLUE LINE.” 


A FREIGHT CONTRACTS given at the offices of the company in Chicago, New York 
an oston. 
J.D. HAYES, Gren. ManaGeEr,.. Detroit. 


C. E. Nosiz,..... | P. KJRanpa1}69 Washington St., Boston, 
Gero. E. JARVIS,... ! 349 Broadway, N.Y. . W. STREET,..... 91 Lake St., Chicago. 
N. D. Munson,.......... Ox <0 GQQunemey, Hil, | ds SOMME <..0. . cu citice de ccneme Cairo, aT 





THOS. HOOPS, GEn. wt tly wy an — Railroad, Chicago. 
A, WALLINGFORD R. R., No. 91 1 Lake St., Chicago. 
N. A. SKINNER, Fre Ache & Agent Cinienizen Central Railr 


Empire ps eeaaring 


.THE EMPIRE TRANSPORTATION COMPANY’S 


Fast Freight Line to the East 


TO THE COAL AND | OIL REGIONS, 
Via Michigan Southern, Lake Shore, and Philadelphia & Erie R. R.’s, 


wWwvitTrTaxovunT? TRAN SE BPR ! 
Office, No. 72 LaSalte Street, Chicaz 
GEO. W. RISTINE, Western Superintendent, Cleveland, Obio. 
W.G. Van Demark, ..265 Broadway, New York. | E.{L. O’ Donnell, .........-...6--0000+ Baltimore, Md. 


G. B. McCalloh,....42 South 5th St., Philadelohia. | Wm. F. Smith,.........-+---cececeeeeees Erie, Pent 
JOUN WHITTAKER, Pier 14 North River, New York. 


JOSEPH STOCKTON, Agent, Chicago. 


W. T. HANCOCK, Contracting Agent. 
WAM. F. GRIFFITTS, Jr., Gen. Freizht Avent. Philadelphia. 


OMNIBUSES 
























EVERY STYLE! 








RAILROAD. 


& THE DIRECT ROUTE FOR #1 


JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 
GRINNELL, NEWTON, DES MOINES. 


COUNCIL BLUFFS & OMAHA! 


CONNECTING WITH TRAINS ON THE UNION PacIFIC RAILROAD, FOR 


Cheyenne, Denver, Central City, Ogden, Salt Lake, 
White Pine, Helena, Sacramento, San Francisco, 


And Points in yo and Lower California; and with Ocean Steamers at San Francisco, for all Points in 
ina, Japan, Sandwich Islands, Oregon and Alaska, 


@ TRAINS LEAVE their Splendid new Depot, on VanBuren Street, Chicago, as follows: 





ARRIVE. 


PACIFIC EXPRESS, (Sunday excepted).. .............. 4.15 p. wm. 
PERU ACCOMMODATION, (Sundays excepted)......... 4.30 9.45 a. m. 
PACIFIC EXPRESS, (Saturdays excepted,)............... 10.00 t. ad [Mon. ex. 7.00 a. wm. 





ELEGANT PALACE SLEEPING COACHES! 


Run Through to Peoria and Council Bluffs, Without Change, 





2 Connections at LA SALLE, with [linois Central Railroad, North and South; at PEORLA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, Virginia, &c.; ‘at PORT BYRON JUNCTION, for 
—— and Port Byron ; at ROCK ISLAN . with Packets North and South on the Mise- 
ssipp ver 


&® For Through Zeetnote, snd all desired information in regard to Rates, Posten, etc., call 
at the Company’s Offices, No. 37 South Clark Street, Chicago, or 257 Broadway, New York 


A. M. SMITH, Gen, Pass, Agent. © HUGH RIDDLE, Gen, Supt, PA. HALL, Asst, Gen, Supt, 


KANSAS PACIFIC RAILWAY. 


Great Smoky Hill Route 
THROUGH KANSAS TO DENVER, COLORADO, 


Connecting with the DENVER PACIFIC R. R. for CHEYENNE ; forming, 
UNION and CENTRAL PACIFIC R. K.’s, a NEW ALL-RAI 








in connection with the 
; ROUTE to 


Colorado, Wyoming, Utah, Montana, 
NEVADA, CALIFORNIA, 


AND THE PACIFIC COAST. 


THE ONLY ROUTE RUNNING PULLMAN DRAWING-ROOM & SLEEPING CARS THROUGH TO DENVER. 
(@ No Omnibus or Ferry Transfer! 2% 





*. Direct Connections made in UNION DEPOTS at Kansas City [State Line ] with the Hanni- 
bal & St. Joseph, North Missouri and Missouri Pacific Railroads. 


| = T City, State Line and Leavenworth, for Lawrence, Topeka, Emporia 
Hum Dia naw png Jeuction City, Abilene, Salina, Brookville, Ellsworth, Hays, KIT 
CARSON, DENVER, GREELEY, CHEYENNE, OGDEN, SALT LAKE CITY, CORINNE, 
Sacramento ct San Francisco. 
Connect at Kit Carson with Southern Overland Passenger and Mail Coaches for PUEBLO, 
IDAD, SANTA FE, and all principal points in 
Qld and New Mexico and Arizona. 


Connect at DENVER with the Colorado Central Railroad and Fast Concord Coaches, for 
n City, Black Hawk, Central City, Idaho City, Ge corgetown and Fair Play. 


TRI 


Golde 





Passenger and Freight Rates as low and conveniences as ample as by any Route. 
Ask for Tickets via KANSAS PACIFIC BAILWAY, which can be obtained at all 


principal ticket offices in the United States. 
B. B. GEMMELL, Gen. Ticket Agi. T. FL OAKES, Gen, Freight Agi, A. ANDERSON, Gen, Sup't 
Lawrence, Kan. 


Lawrence, Kansas. Kansas City, Mo. 


FARMS AND HOMES IN KANSAS. 


Five Million Acres of Choice Farmin ; cogs . — oy the line of this Great 
i $ a racre. For full particulars, apply 
Sas eee 0.P. DEVEREUX, Land Commiatouee, Lawrence, Kan, 


THE ERIE & PACIFIC DISPATCH CO. 


Are Authorized Freight Agents. 





For information, Contracts, and Bills of Ladiug, apply at th: ir office, 64 Clark Street, Chicago. 
Haz. HH. RAPP, AGT. 


Western Union Railroad. 


THWESTERN DEPOT, MILWAUKEE w CHICAGO DEPOT, 
CHICAGO & ae* =>" | MILWAUKEE. 


TEE “‘DIRnHOT ROUTE! 
CHICAGO, RACINE & MILWAUKEE, 


— TO — 
Beloit, Savanna, Clinton, Pt. Byron, Davenport, Mineral Point, 
Madison, Freeport, Fulton, Lyons, Bock Island, Sabula, 
Gulena, Dubuque, Des Moines, Council Bluffs, 


OMAHA,SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and: Northern lowa. 
FRED. WILD, D. A. OLIN 


Gen. Ticket Agent. 














ntendent. 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington & Quincy 


RAILROAD LINE. 
8 THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO FROM CHICAGO 








Hours, 1st Class Fare. Days. ist Class Fare. 


TOOMAHA, - <- + 23 $20.00|'TO DENVER, - - 2% $63.00 
“ ST, JOSEPH, - = 21 19.50| “ SACRAMENTO, - 4% 118.00 
‘6 KANSAS CITY, = 22 20.00| * SAN FRANCISCO, 5 118.00 





Tratns LEAVE Curcaco from the Great Central Depot, foot of Lake Street, as follows: 


BURLINGTON, KREOKUK, COUNCIL BLUFFS & OMAMA LINE 
"45 Ef .M% stations; at aking close PRESS. (Exe 5 pi eee ‘om Fr bo 
tra for Am - LS . A Galena, Dunleith, Bubuque, LaSalle, E)] Paso, Bloomington, &c. 


Cc CF. (Bxcep t Sunday,) stopping 
A. M. FACE ie, FAST, LINE urora, pore ,» Mendota, Princeton, 
— ewanee aly SFA, an ‘all stations West and South of Galesburg. 


GANT DAY COACHES and PULLMAN PALACE DRAW ING ROOM CARS 
are at Bite to this train daily ia Chicago 


pa COUNCIL BLUFFS & OMAHA WITHOUT CHANCE! 
TFIC NIGHT EXPRESS, (Daily, except Saturday,) 
Blutfs, 2.09E,F P.M. for erh 


rlington, Ottumwa, DesMoines, Nebraska City, Council 

ints West. Pullman Drawing Room Sleeping Car attached to 
this Train daily from Chicago to Burlington, and Elegant gf Coaches, from Chieago to 
Council Bluffs and Omaha, without change! This is the Route between 


—— RUNNING THE CELEBRATED—— 
Pullman Palace Dining Cars! 
49 MII.EIS THE SHORTEST ROUTE BETWEEN 


Chicago & Heokukg, 


And the Only Route Without Ferrying the Mississippi River ! 


QUINCY, ST. JOSEPH, LEAVENW TH & KANSAS CITY LINE, 


lL AND EXPRESS (£ paaes Sunday,) stopping at all 

- . Mi ons between Chicago and Galesburg; making close connec- 

tions at Mendota ay Tiltmots Central for Amboy, Dixon, Freeport, Dunleith, Dubuque, La Salle, El 
L Bloomington, & 


ACTEc TASER, (Daily, KEY Sentag,) with 
COACHES and PULLM PALACE 
aS AON attached, A. } MFA Son Chicago to KANSAS CITY, W ithout Change! 


RESS. (Daily,) with Pullman 
eeping Car attached running 


NIGH 
2:O 2. > oe rawing REx? 
Kansas City, Lawrence, Topeka and Denver, 


(2 WITHOUT CHANGE ! _2t 
@&<4 MILES THE SHORTEST AND ONLY ROUTE BETWEEN 


Chicago and Kansas City 


WITHOUT CHANGE OF CARS OR FERRY, 


115 MILES The Shortest Route het. Chicago & St. Joseph. 


THE SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 


Atchison, Weston, Leavenworth, Lawrence, 


AND ALL POINTS ON THE KANSAS PACIFIC R’Y. 





IVERSIDE & HINSDALE ACCOMMODATION.7:00 A. M. 1:30 & 6:15 P.M 


Local Trains Leave |iiiosmereescrseysr a8 Bm: 


Ask for Tickets via Chicago, Burlington & Quincy Railroad, which can be ob- 


tained at all principal offices of connecting roads, at Company's office, 63 Clark Street, and at 

Great Central Depot, Chicago at as low rates as by any other route. 

ROB’T rat ARS» SAM’L POWELL, E. A. wEARKER, 
Gen. West. Pass. Agt., 


Gen’l Su anes anna Agent, 
Cc GO. 


CHICAGO. 


THR GREAT THROUGH PASSENGER ROUTE £0 KANSAS 


IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH 


SEORT LIN =e. 


ui and the Missouri_at Kansas City on iow 
e rossing, ses Piastontovt_ tS iy Daily Express Trains, Through Cars and Pullman 
leeping Walicae tee from Chicago & Quincy to St. Joseph & Kansas C tye 








Iron 





The Advantages gained by this Line over any other Route from Chicago, are : 


LlL Ss MILEs THE SHORTEST ! 
‘To St. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 
ott MILES THE sSsHOonRTTTEST! 


To Kansas City, Fort Scott, Lawrence, Ottawa, 
G tt, lola, Humboldt, To Burlingame, Emporia, Manhattan, Fort Riley, Junction City, Salina, 
nan gilaworth, Hays, ierhieee Olathe. Paola, Ch Cherokee Neutral Lands, Baxter Springs, Santa Fe, 
New Mexico, and all Points on the KANSAS PACIFIC, and MISSOURI RIV. ER, FT. 
SCOTT & GULF R. R's, with which we connect at Kansas City Union Depot. 


THIS BEING THE SHORTEST LINE A} AND QUICKEST, is consequently the cheapest; and no 
one that is posted thinks of taking any other Route from Chicago to reach principal points in 


Missouri, Kansas, Indian Territory, or New Mexico, 


DAILY OVERLAND STAGES from west end Kansas Pacific Railway, for Pueblo, Santa Fe, Den- 
ver, and points in Colorado am. New Mexico. 

Tus is also a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs, 
and Omaha, connecting with the Union Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, 
San Francisco, and the fic coast. 





Through Pada 5 for Sale at all Ticket Offices, 


Omnibus Transfers and Ferriage avoided. 
P. B. GROAT,-Gen. Ticket Agent. GEO. BH. NETTLETON, Gen. Supt. 
HaNNIBAL, Mo. 


HanniBaL, Mo 


Baggage Checked Through, and 





Old, Feliable, Air-Line Route! 


HCA, ALTON & ST. LOUMN &. B 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


Bloomington, Springfield, Jacksonville, Alton, 


— AND —— 


sT. LOwuUIS ! 
WITHOUT CHANGE OF CARS. 


THE ONLY ROAD MAKING IMMEDIATE CONNECTIONS AT ST. LOUIS 
WITH MORNING AND EVENING TRAINS 


—FOR— 


ATCHISON, LEAVENWORTH, KANSAS CITY, 


Lawrence, Topeka, Memphis, New Orleans, 


And All Points South and Southwest. 

















= TRAINS leave Curcago from the West-side Union Depot, near Madison Street Bridge._ge? 


Arrive. 
EXPRESS MAIL *8:05 P.M. 


JOLIET ACCOMMODATION..............0.0cccc ccc ceeees *4:00 P. MI. 


*9:40 A. M. 
. i = RRRRISESSeReSRESSnESnep re: t5:30 6 *12:50 P. Mi. 
EBGREE NRG: BMP MBIEOD.,..... 0c ccccs coscccrccccscccscevcccs 19:00 «6 *7:30 A. M. 
*Sundays excepted. 
tDaily; Saturdays it runs to Bloomington only 


{Saturdays and Sundays excepted. Monday mornings this train runs from Bloomington to St. Louis, 
This is the ONLY LINE Between CHICAGO & ST. LOUIS RUNNING 


Pullman's Palace Sleeping and Celebrated Dining Cars | 


BAGGAGE CHECKED THROUGH. 
Through Tickets can be had at the Company’s office, No. 55 Dearborn street, Chicago, or at the 


= ot, corner of West Madison and Canal streets, and at all principal Ticket Offices in the United States 
Canada. Rates of Fare and Freights as low as by any other Route. 


A. NEWMAN, Gen. Pass. Agent. J. C. McMULLIN, Gen. Supt. 


North Missouri R. R. 


PASSENGERS FOR 


:KANSAS AND THE WEST, 


ARE REMINDED THAT 


THE NORTH MISSOURI R. BR. 
a ee 


1] MILES SHORTER than any other Route! 


BETWEEN 


St. Louis and Kansas City. 


15 Miles Shorter between $1, LOUIS and LEAVENWORTH 


—— AND —- 


£5 MILES SHORTER TO ST. JOSEPH! 


THAN ANY OTHER LINE OUT OF ST. LOUIS, 











sa Three Through Express Trains Daily ! “@a 


Pullman's Celebrated Palace Sleeping Cars on all Night Trains ! 


e& FOR TICKETS, ryt Med at all Railroad Ticket Offices, and see that you get your Tickets 


via St. Louis and North Missouri Railroad. 
. = 
JAMES CHARLTON, W.R. ARTHUR, 
General Superintendent, St. Louis. 


Gen. Pass. and Ticket Agent, St. Louis. 
if R i ( f Mi | 
THE MOST DIRECT AND RELIABLE ROUTE FROM 8ST. LOUIS THROUGH TO 


KANSAS CITY, LEAVENWORTH & ATCHISON, 


sa" WITHOUT CHANGE OF CARS! “@a 
Close Connections at KANSAS CITY with Missouri Valley, Missouri River, Ft. Scott & 


Gulf, and Kansas Pacific R’ys, for Weston, St. Joseph, Junction City, Fort Scott, 
Lawrence, Topeka, Sheridan, Denver, Fort Union, Santa Fe, and 


ALI. POINTS WEST! 


g=@ At SEDALIA, WARRENSBURG and PLEASANT HILL, with Stage Lines for Warsaw, 
pee Bolivar, § prtegieke. Clinton, Osceola, Lamar, Carthage, Granby, Neosho, Baxter Springs, Fort 
ibson, Fort Smith, Van Buren, Fayetteville, Bentonville. 


PALACE SLEEPING CARS on all NIGHT TRAINS. 
Baggage Checked Through Free ! 














THROUGH TICKETS for eale at all the Principal Railroad Offices in the United States and Cana- 
das. Be Sure and Get your Tickets over the PACIFIC R. BR. OF MISSOURI. 


W.B. HALE, THOS. McKISSOCK. 


Gen. Pass. and Ticket Agt, General Superintenden!. 
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ILLINOIS CENTRAL RAILROAD. 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST. 


ST. LOUIS AND CHICAGO 


TeaROovGH LIND. 
No Change of Cars from Chicago to St. Louis. 


9:20 A, M. DAY EXPRESS Sundays Ex, 


Arriving in ST. LOUIS at 10:30 P. M. 


8:15 P. M. HAST LINE. Saturdays Exoepted. 


Arriving at ST. LOUIS at 8:00 A. M. 








AT ST. LOUIS, Direct Connections are Made FOR 


Jefferson City, Sedalia, Pleasant Hill, Macon, Kansas City, 


LEAVENWORTH, ST. JOSEPH & ATCHISON, 


—Connecting at KANSAS CITY for—— 
LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, 


Denver and San Erancisco! 


CAIRO, MEMPHIS AND NEW ORLEANS LINE. 


No Change of Cars from Chicago to Cairo. 
9:20 A, W CALBO RAM. 


Arriving at Cairo 2:('5 A. M., 
Vicksburg 9:25 A. M., New Orleans 11:05 A. M. 


O15 P.M Aree PSE Peo, Besent Betarenge 


ock 7:00 





Sundays Excepted. 


emphis 12:45 P. M., Mobile 9:25 A. M, 


P. M., Vieksburg 8:10 P. M.. New Orleans 1:30 A. M. 


4:50 P.M. CHAMPAIGN PASSENGER, 


Arriving at Champaign at 10:45 P. M. 


& THIs IS THE ONLY DIRECT ROUTE TO 


Humboldt, Corinth, Grand Junction, Little Rock, Hot Springs, 
Selma, Canton, Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS & MOBILE. 


At NEW ORLEANS, connections are made for 


GALVESTON, INDIANOLA, 


And all Parts of Texas. 





=” NOTICE.—This Reute is from 100 to 150 MILES SHORTER, and from 
12 to 24 HOURS QUICKER than any other. 





THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DECATUR, TERRE HAUTE, VINCENNES & EVANSVILLE. 








Peoria and Keokuk Line. 
9:90 A, M, KEOKUK PASSENGER, Sun Exoepted. 


¥, Peoria 5:42 P. M., 
Canton 7:15 P. M., Bushnell 8:57 P. M., Keokuk 11:15 P. M., Warsaw 11:40 A. M. 


Elegant Drawing Room Sleeping Cars 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


WITH ALL MODERN IMPROVEMENTS, RUN UPON ALL TRAINS. 








BAGGAGE CHECKED THROUGH TO ALL IMPORTANT POINTS. 


For Through Tickets eee oe Berths. Baggage Checks, and information, apply at the office 


we 5 
of the Company in the Great Central pot, foot of 


Hyde Park and Oakwoods Train, 


IVE. 


--LEAVE.— -ARRIVE.— --LEAVE.— -—ABR! — 
HYDE PARK TRAIN,... *6:90A.M. 97.45 A.M. HYDE PARE TRAIN,....*3:00 P. M. *5:15 P. M 
HYDE PARK TRAIN... *8:00A.M. 9.20 A. M. HYDE PARE TRAIN... .*6:10 P. M. *7:35 P. ¥ 
HYDE PARK TRAIN,.. *12:10P.M. 1:45 P. M. 
* Sundays Excepted. 
W. P. JOHNSON, Gen. Pass. Agent. M. HUGHITT, Gen. Supt. 





CHICAGO NORTHIVENTERY BW. 


Comprising the PRINCIPAL BAILROADS from CHICAGO Directly NORTH 
NORTH-WEST and WEST. 


ALL RAIL TO THE PACIFIC OCEAN ! 


Great California Line. 


TRAINS LEAVE WELIS STREET DEPOT AS FOLLOWS: 


8:30 A. M. Clinton Passenger.!10:00 P. M. Night Mail. 
10:45 A. M. Pacific Express. 10:00 P. M. Rock Island Pass. 
10:45 A. M. Rock Island Exp.'4:00 P. M. Dixon Passenger. 


For Sterling, Rock Island, Fulton, Clinton. Cedar Rapids, Boone, Denison, Missouri Valley Junction, 
Sioux City, Counci) Bluffs and Omaha, there connecting with the 


UNION PactFic RR. RR. 


For Cheyenne, Denver, Ogden, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 
all parts of Nebraska ergy ek ged Mexico, Arizona, Wyoming, Montana, 
Idaho, Utah, Nev and the PACIFIC COAST. 











FROM CHICAGO Hours, ist Class Fare, FROM CHICAGO Days. Ist Class Fare, 
To OMAHA.,...... 23 $20.00|To SACRAMENT®O,. 4% $118.00 
“— DENVER... sc 65.00| * SAN FRANCISCO, 5 118.00 
TRAINS ARRIVE :—Night Mail, 7.15 a.m.; Dixon Passenger, 11.10 a. m.; Pacific Express 


4:15 p. m.; Rock Island Express, 4:15 p. m.; Clinton Passenger, 6:45 p. m. 


00 A. M. & 9.00 P. M. Ganerarnstte™ Proce Catone, Deo 
4.00 P. M., Rockford Accommodation. 
56.30 P.M., Geneva and Elgin Accommodation 
6.10 P. M., Lombard Accommodation. 
5:50 P.M., Junction Passenger. 


TRAINS ARRIVE :—Freeport Passenger, 2:30 p. m., 6:40 a. m.; Rockford Accommodation, 
11:10 a. m.; Geneva and Elgin Accommodation, 8:45 a. m.; Junction Passenger, 8:10 a. m.; Lombard 
Accommodation, 6:50 a. m. 


WISCONSIN DIVISION. 


2 Trains leave 1G cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
10 00 A M DAY EXPRESS, for Janesville, Monroe, Whitewater, m, Prairie du 
e ° e Chien, Watertown, ‘Minnesota Junction, Portage City, Sparta, La Crosse, St. 
Paul, and ALL POINTS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berlin, Fond du Lac, Oshkosh, 
Neenah, Appleton, and Green Bay. 
3.00 P. M., Janesville Accommodation. 
x4 00 P NIGHT EXPRESS, for Madison, Prairie du Chien, Watertown, Minnesota 
od. ° Junction, Portage City, Sparta, La Crosse, St. Paul, and ALL POINTS ON THE 
UPPER MISSISSIPPI RIVER ; poe, Berlin, Fond du Lac, Oshkosh, Menasha, Appleton, Green Bay, 
and THE LAKE SUPERIOR COUNTRY. 
56.30 P. M., Woodstock Accommodation. 
TRAINS ARRIVE :—7:00 a. m., 7:15 p. m., 9:00 a. m., and 2:05 p. m. 


MILWAUKEE DIVISION. 











"iL aad. oncincd cone ved bch ddo0000006h10000050840000000900ENOSROP 8:15 A. ME, 
EXPRESS. (ex. Sun.) Waukegan, Kenosha, Racine and Milwaukee,..........+.++ «+++ 9:45 A. M. 
EVANSTON ACCOMMODATION. .. 2... ccc ccc ccc cece ccee ceeeneeneeeeeeeenenes 1:00 P. Mi. 
HIGHLAND PARK PASSENGER............--......---..csccs cesssesesees 6:20 P.M. 
MILWAUKEE ACCOMMODATION, with Sleeping Car attached.............+ 11:00 P. M. 
KENOSHA ACCOMMODATION, (Sundays excepted) from Wells St. Depot..... 4:10 P. M. 
AFTERNOON PASSENGER,....... csp ae Sepepe neonate seseehboanesece :00 P. M. 
WAUKEGAN ACCOMMODATION, (except Sundays) from Wells St. Depot..... 5:30 P. MM. 


TRAINS ARRIVE :—Night Accommodation, with Sleeping Car, 5:00 a. m.; Day Express, 
4:15 p. m. Milwaukee Mail, 10:30 a. m.; Afternoon Passenger, 7:40 p.m.; Waukegan Accommoda- 
tion, $:25 a. m.; Kenosha Accommodation, 9:10 a. m.; Evanston Accommodation, 3.30 p. m.; Highiand 
Park Passenger, 7.55 p. m. 


PULLMAN PALACE CARS ON ALL NIGHT TRAINS. 


Can be purchased at all | re oy Railroad Offices 


_~_HROUGH TICKETS : Stations as above. ane we eneeeneney 


East and South, and in 
H,. P. STANWOOD, JOHN C. GAULT, 
Gen, Ticket Agt. Gen’! Supt, 


Milwaukee & St. Paul R. W. 


THE ONLY ALL RAIL LINE TO 


ST. PAUL AND MINNEAPOLIS! 


AND ALL PORTIONS OF 


Wisconsin, Minnesota & Northern lowa. 
j 
PURCHASE TICKETS VIA MILWAUKEE. 


Passengers Going via Milwaukee, 


Have Choice of Seats in Clean Coaches, and on Night 
Trains, a full night’s rest in Palace Sleeping Cars. 


t@ BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY !-™* 























PASSENGERS FROM CHICAGO can obtain these Advantages only by 
he MILWAUKEE DIVISION of the CHICAGO & NORTHWESTERN R’Y. 





SPECIAL NOTICE.—Passengers destined to any place 
in Wisconsin, Minnesota, or Northern Iowa, either on or off the 
Lines of this Company, who cannot procure Through Tickets to 
their destination, should purchase their Tickets TO MILWAU- 
KEE, as this is the Great Distributing Point for these States. 


. 8. MERRIL 
A. V. H. CARPENTER, S. 8. MERRILL 
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61 Miles the Shortest Line 
CHICAGO TO NEW YORK. 


Pitts., Ft. Wayne & Chicago 


— ADD — 


PENNSYLVANIA CENTRAL 


IS THE ONLY ROUTE 


Running its Entire Trains THROUGH to Philadelphia and New York, and 
the only Route running Three Daily Lines of Pullman Day and 
Sleeping Palaces, from Chicago to 


PITTSBURGH, HARRISBURG, 


PHILADELPHIA & NEW YORK. 


we WITHOUT CHANGE !e 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN, HARTFORD, 
SPRINCFIELD, WORCESTER & BOSTON! 


AND THE MOST DIRECT ROUTE TO WASHINGTON. 








2 Trains Leave WEST SIDE UNION DEPOT, corner West Madison and Canal Streets, as follows: 




















Mall. (Fast Express. | Pacific Exp. | Night Exp. 
Leave — CHICAGO. ....... cccccerceccceeersecees 5.30A.M.) 9.00A.M.| 5.15P.M.) 9.00P. M. 
Arrive—PLYMOUTH. ....... .ccccccccccecccececs 560 “* | 13.08P.M.) 8.45 ‘ 12.35 A. M. 
ba FORT WALID. ....ccccccccccccccccccce 12.30P.M.; 2.05 ‘ i RR be 
5 PAs wind cccccccecceccsce csccccccccepece om * 4.06 “ 123A.M.' 56.40 “ 
= Rs cose cceccdecccdccccccccccceccos 443 ‘ 5.08 ‘* 2.45 ‘ Ta « 
= CRBBTEAMR,. ccc cccccccccscccccccccccces 6.20 *% 6.30 “ 4.20 “ 8.55 ‘“ 
Leave —OCRESTLINE..........000.ccccceceeesees 6.00 A.M.) 6.50 “ 430 “ | 9.385 ‘ 
Arrive—MANSFIEBLD..........ccccsccesccceeeees 6.40 * we ne - ia SO 
ry QR VELARE. .ccccceccce scccccccccccccece 9.15 * 9.05 ‘* a * 11.55 “* 
= PT dk ccicededdeeddheesesssnee in.“ 10.40 “ 8.30 ‘ 1.30 P. M. 
= IL, i cnce -ocddectcescccoccess 3.45 P 1.55 A.M.) 12.10P.M. 440 * 
” BINS bub cccdccces cose cocscececscel na ”~ 5.44 * 448 * 10.00 “ 
- BUTBOO TI Bidccccccvcccccccccvccccscedises 12.48 A. M. 6.55 ‘* 56.55 “ | 240A. M. 
- PEEING. cccccce cece rcccccccesces 5.30 * pS ti 10.45 ‘* 2.50 *“ 
= PHIL ADIBEIPEILA. 2.00, <ccccceccccccccccce 6.50 *“ | 3.15 “ 3.00 * 6.50 “* 
« NEW YORK, VIA PHILADELPHIA.......! 10.30 * | 6.30 ‘ 6.44 “ | 10.30 * 
. NEW YORK, VIA ALLENTOWN.......... | 120.80 * | GBD eM |......00..00- 10.30‘ 
et Ga vasetiean vasenskannssss | 9:15 P. M.| 3.05 “* | 2.80. M.) 9.15 P, M. 
7 WH MEINGIEONN « ccc ccccccccces cocscccce | = | am * | 6 * 1.00 *“ 
= Din dreccévacesecvcscedccessccacese i oo 5.50A.M.) 6.00 * 9.00 * 











as it gives them an opportunity of Seeing the FINEST VIEWS 
AMONG THE ALLEGHANY MOUNTAINS, 


Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


(a All New England Passengers holding Through Tickets will be Transferred, with their Bag- 
gage, to Rail and Boat Connections in NEW YORK, Without Charge ! 


THROUGH TICKETS for sale at the Company's Offices, at 65 Clark St.; 52 Clark St.; 
cor. Randolph and LaSalle Sts.; and at Depot, Chicago. Also at Principal Ticket Offices in the West. 


Made at LIMA for all Points on the Dayton & Michigan and the Cincinnati, 
rateeee ANECT - and at CRESTLINE for Cleveland and Columbus. 


Express Trains are Equipped with WESTINGHOUSE AIR BRAKES, 


The Most Perfect Protection Against Accidents in the World! 


F.R. MYERS, . W. C. CLELAND, 


Gen. Pass. & Tkt Agt. P. F.W. & C. R’y Chicago. | Gen. Western Pass. Agt. P. F. W. & C. R’y,Chicago. 
T. L. KIMBALL, Gen. Western Pass. Agt. Penn. Cen. R. R. Chicago. 


Broad Gauge! Double Track! 
ERIE RAILWAY. 


B=PRESS TRAINS DAILY! 
From Cleveland, Dunkirk and Buffalo, 625 Miles, to New York, WITHOUT CHANGE of Coaches! 


The Trains of this Railway are run in DIRECT CONNECTION WITH ALJ. WESTERN AND 
SOUTHERN LINES, for 


Blmira, Williamsport, Oswego, Great Bend, Scranton, Newburgh, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES. 











New and Impreved DRAWING ROOM COACHES are attached to the DAY EXPRESS | 


Running THROUGH TO NEW YORK. 


wz 
with perfect Ventilation and 


BROAD GAUGE, accompany all to New York. 


All Trains of Saturday run directly Through to New York. 


@” Ask for Tickets via Eric Railway, Which can be procured at 66 Clark Stree. 
Chicago, and at all Principal Ticket offices inthe West and Southwest. 


_L. 0. RUCKER A. J. DAY, 
Gen’ 


WM. R. BARR, 








Pan-Handle 


— ATID — 


Penna Central Route East! 


s@ SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “aq 


PITTSBURGH, BALTIMORE, PHILADELPHIA & NEW YORK 


On and after Sunday, NOVEMBER 2)th, 1870, Trains for the East will run as follows: 
[DEPOT CORNER CANAL AND KINZIE 8TS., WEST SIDE. ] 


7.40 A. M. DAY_EXPRESS. 


[SUNDAYS EXCEPTED.] Via Richmond. Arriving at 
COLUMBUS... 


- 3:00 A. M.| Harnissure..10:35 P. M.| New Yor«.... 6:40 A. M. |WASHINeTON..5:45 A. M. 
PrTrTsBURGH..12:15 M. | Parape pura 3:10A. M.| Bartrmore. .. 2:30 A. M.|Bosron.... ...5:05 P. M. 


NIGHT EXPRESS. 


10 P.M 
a e @ (SUNDAYS EXCEPTED.] Arriving at: 


CoLumBus.. .11:15 A. M.| HarrisBure.. 5:20 A. M | New York...11:40 A. M.| WasuineTon. 1:10 P. M. 
PirrsBuRGH.. 7:25 P. M.| PHILADELPHIA.9.50 A. M.| Batrowors... 9:30 A. M.| Boston....... 11:50 P. M. 


Palace Day and Sleeping Cars 


Run Through to COLUMBUS, and from Columbus to NEW YORK, Wrrnovut Cuanes! 


ONLY OME CHANGE TO NEW YORK, PHILADELPHIA, OR BALTIMORE | 
CINCINNATI & LOUISVILLE AIR LINE SOUTH, 


35 Miles the Shortest Route to Cincinnati. 
18 Miles the Shortest Route to Indianapolis and Louisville 


<-> Hours the Quickest Route to Cincinnati ! 


THE SHORTEST AND BEST ROUTE TO 
Columbus, Chillicothe, - Hamilton, Wheeling, Parkersburg, Evansville, 
Dayton, Zanesville, Marietta, Lexington, Terre Haute, Nashville, 
ALL POINTS IN CENTRAL & SOUTHERN OHIO, & INDIANA, KENTUCKY & VIRGINIA, 
— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — ~ 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 


AND ALL POINTS SOUTH. 
Cincinnati, Indianapolis and Louisville Trains run as follows: 


THROUGH WITHOUT CHANGE OF CARS! 


740 A. AA 8.05 FE’. MA. 


(Sundays excepted) Arriving at (Saturdays excepted.) Arriving at 














Rican baanecnsdcctntaisnse cee Remar s Rk) BUR MIIN a. 5< cndccccnneses acceeneees 1:15 A. M. 
PIII, cobi6060seidsovesedadessnasdecs Ee eI crccaies 0 hiskqld’. beenedescanabber 2:31 A. M. 
NEEL, cnavce Saceonesscrcnceccnene Pe a Beef UE cnc nnccnccécncnadachee apene 9:35 A. M. 
BWMGATIRPOEED cc ccccccs 0000 cocccvccee a eee 5:40 A. M. 
ee eee ERS es Gs 4 OUI ic. 6 c00pcscccccesscecaenansé 3:50 P. M 


Lansing Accommodation: Leaves 3:40 P. M. Arrives 10:55 A. M. 


PULLMAN’S PALACE SLEEPING CARS ! 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis. 





@ Ask for Tickets via COLUMBUS for the East, and via ** The AIR LINE ®? for 
Cincinnati, Indianapolis, Louisville and points South. Tickets for sale and Sleeping Car Berths 
secured at 95 RANDOLPH STREET, CHICAGO, and at Principal Ticket Offices in the 


West and Northwest. 
WM. L. O’BRIEN, I. Ss. HODSDON 
Northwestern Pass. Agt. Chicago. 


Gen. Pass. and Ticket Agent, Columbus. 
D. W. CALDWELL Gen. Supt. Columbus: 


The Great Favorite Route for Missouri, Nebraska and Iowa. 


KANSAS CITY, ST. JOSEPH 


— AND — 


CouNciILt BLUFFS 


t#” THROUGH LINE! “eux 


EXPRESS PASSENGER TRAINS Leave Union Depot Daily, on the arrival of Eastern 
Southern and Western Trains, crossing the Missouri River on thé New Iron Bridge at Kansas 
Crry, passing the cities of 


LEAVENWORTH, ATCHISON, SAINT JOSEPH, 


NE BRASEA Cry. 

















ING COACHES, Combining all Modern Improvements, 


the peculiar ments for the comfort of Passengers incident to the | 
night trains ™ 


D. RUC 
* Superintendent her vek: | Western Passenger Agent, Uhicago. | Gen"! Passenger Agent, New York. 


aes COUNCIL BLUFPS with Iowa Lines for all prominent points in Iowa, and making 
DIRECT CONNECTION at OLA HIA with the Great Union Pacific Railroad, for 


CHEYENNE, DENVER, SALT LAKE, SACRAMENTO, SAN FRANCISCO 


Anda the Paciftc Coast. 





ome ee ae tae Wants chang. nis Betray wit, when necessary, “com | Pyllman’s Palace Sleeping Cars! 


ON ALL NIGHT TRAINS. 


@” Ask for Tickets via the People’s Favorite Route, Kansas City, St. Joseph & Coun- 
ceil Bluffs Railroad Line. 


A. L. HOPKINS 
Superinten 


dent ST. JOSEPH, Mo. 


A. C. DAWES 


Gen. Gen. Passenger Agent, S¥. JOSEPH, Mo, 


Nn earn ene eee 


seers 
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LAKE SHORE 


— AMD — ¥ 


MICHIGAN SOUTHERN R.W. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK, 


WITHOUT CHANGE! 
AND THE ONLY RAILWAY 


RUNNING PALACE COACHES THROUGH! 


— BETWEEN — 


CHIGAGO & NEW YORK, via BUFFALO 


te WITHOUT TRANSFER OF PASSENGERS ! -2 


All Trains Stop at Twenty-Second Street to Take and Leave Passengers. 
Baggage Checked at that Station for all Points East. 











EXPRESS TRAINS DAILY, [Sundays Excepted,] Leave 


Catcaao from the New Depot, on Van Buren St., at the head of La Salle Street. as follow 


h30AM, MAIL TRAIN. 


VIA OLD ROAD AND AIR LINE. SUNDAYS EXCEPTED. 
Leaves 22d Street 7:45 A.M. Stops at ali Stations. Arrives—Cleveland, 9:35 P. M. 





Se 


9:00 A, MW, SPECIAL NEW YORK EXPRESS, 


VIA AIR LINE. SUNDAYS EXCEPTED. 





Leaves—Twenty-Second Street, 9:15 A. MI. Arrives—Elkhart, 12:45 P. M.; Cleveland 9:45 P. 
M.; Buffalo, 4:10 A. M.: New York, 7:00 P.M. ; (Chicago Time) Boston, 11:45 P. M. 


This Train has PALACE SLEEPING COACH Attached, Running 


THROUGH TO ROCHESTER, WITHOUT CHANGE ! 


IN DIRECT CONNECTION WITH 
Wagasr's Celebrated Drawing-Room Coaches on N.Y. Central R. R. 
Only Thirty-Three Hours, Chicago to New York! 











5:15 P.M. ATLANTIC EXPRESS (Daily), 


VIA OLD ROAD, 


Leaves—Twenty-Second Street 5:30 P. MI. Arrives—Laporte, 8:10 P. M. (Stops 20 minutes 
or Supper): arrives at Toledo, 2:50 A. M.; Cleveland, 7:25 A. M. (20 minutes for Breakfast); acrives at 
Buffalo, 1:50 P. M.; Rochester, 5:10 P. M. (20 minutes for Supper); connects with Sleeping Coach 
running Through from Rochester to Boston Without Change, making but One 
Change between Chicago and Boston. 


NEW AND ELEGANT SLEEPING COACH Attached to this Train, Running 
THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives 
at NEW YORK, 7:15 A. M. 





9:00P M. Wig Express 


VIA AIR LINE, (DAILY EXCEPT SAT. & SUN.) 


Leaves—Twenty-Second Street,9:15 P. MI. Arrives—Toledo, 6:15 A. M. (20 minutes for 
Breakfast); arrives at Cleveland, 10:50 A. M.; Buffalo, 5:50 P.M.; New York, 12:00 M.; Boston, 
3:50 P. M, 





KALAMAZOO DIVISION. 


Leave Chicago 9:00 A: M. Arrive at Kalamazoo 4:10 P. M.; 
Grand Rapids. 7:10 P. M. | 


Leave Chicago 9:00 P. M. Arrive at Kalamazoo 7:25 A. 
M.; Grand Rapids, 10:15 A. M. 








ta” There being no heavy grades to overcome, or mountains to cross, the road bed | 
and track being the smoothest and most perfect of any railway in the United States, this Company run | 
their trains at a high rate of speed with perfect safety. 


t@™ Travelers who wish to SAVE TIME and make SURE CONNECTIONS, | 
purchase Tickets via 


LAKE SHORE & MICHIGAN SOUTHERN R’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


General Ticket Office for Chicago, No. 56 Clark Street. 


CHAS. F. HATCH, F. E. MORSE, . 
General Superintendeut, CusvELAND,OxgIo General Western Passenger Agent, Cu1ca¢o, 





GREAT CENTRAL ROUTE! 


SPHED ! COMFORT! SAFETY! 


MICHIGAN CENTRAL 


— AND — 


Great Western Railways. 


THE FAVORITE ROUTE, VIA NIAGARA FALLS, TO 


NEW YORK, BOSTON, 


AND ALL EHASTERN POINTS. 


Pullman’s Drawing-Room Cars 


FROM CHICAGO TO NEW YORK WITHOUT CHANGE. 


CELEBRATED HOTEL CARS FROM CHICAGO 0 ROCHESTER, 


Passenger Trains leave Chicago from Depot, foot of Lake Street, as follows: (All Trains 
Stop at Twenty-Second Street Station to receive and leave Passengers.) 


As 40 A, M MATIZ TRAIN, Sundays Excepted, 


‘ Has a car attached from Chicago going ov-r both Main Line and Air Line 
Division, Without Change. Connect’ at New Buffalo forSt. Joseph; at Kalama- 
zoo for Grand Rapids, Muskegon and Whitehall; at Jackson for Lansing, Saginaw and Bay City. 


P NEV YoREZ: EXPRESS. 
1 : g.. (SUNDAYS EXCEPTED.) Arrives at Michigan City at 11:10 A. M.; Niles, 
12:20 P. M. fPavpert: Kalamazoo, 2: 10 .; Marshall, 3:24 P. M ; Jack- 
son, 4:30 P. M.; Detroit, 6:55 P. M. [Supper]; London, 11:25 A. M.; Hamilton, 2:35 A. M.; Niagara 
Falls, 4: A. M.; Rochester, 7:10 A. M. [Breakfast]; Albany, 2:00 P. M.; NEW YORK, 7: P.M. 
Springfield, 7:40 P. M.; BOSTON, 11:45 P. 
WAGNER’ DRAWING-ROOM CAR THROUGH 


« This Train connects at ROCHESTER with 
To New York City Without Change! 
CINCINNATI & LOUISVILLE 


‘ 
9:30 A, 1 (SUNDAYS EXCEPTED.) Through Cars to Indianapolis and 
Cincinnati without Change. 


4:10 P, Mf, Kalamazoo, St. Joseph and Three Rivers Accom. 


(SUNDAYS EXCEPTED.) Arrives at New Buffalo at 7:05 P. M.; St. Jo- 
seph, 8:40 P. M.; Kalamazoo, 1 :05 P. M.; Three Rivers, 10:00 P. M. 


15 P ATLANTIC BTtPKPRESS. 
‘ a aids 


Leaves —~ me (@ Arrives at Michigan City at 7:18 P. M.; Niles, 8:30 
P. M. [Supper]; Kal 

















amazoo, 10:40 P. M.; Jackson, 1:10 A. M.; Detroit, 
3:45 A. M.; London, 8:35 A. M. | Breakfast]; Hamilton, 11:40 A M.; Niagara Falls, 1:90 P. M.; Buf- 
falo, 3:20 P. M.; Rochester, 5:10 P. M.; Albany, 1:30 A. M.; NEW YORK, 6:40 A, MM.} Spring- 
field, 6:40 A. M.; BOSTIN 11:00 A. Ml. A MAGNIFICENT 


PULLMAN DRAWING-ROOM SLEEPING CAR 


IS ATTACHED TO THIS TRAIN DAILY, FROM 


CHICAGO TO NEW YORK CITY. 


te The Celebrated L CAR is also Attached to this Train from 
CHICAGO to R TER. 


t= SPECIAL NOTICE,.—Boston and New England Passengers will please notice that thi 
Train now makes a direct connection through. A Sleeping Car is attached at Rochester at 5:30 
P. M., running through to Springfield, Mass., thus avoiding transfer at Albany. Breakfast at Spring- 
field. This Train reaches Springfield early enough second morning to CONNECT WITH ALL TRAINS 
up and down the Connecticut 


6:0 A E CINCINNATI & LOUISVILLE EXPRESS 
1 ' ' (SATURDAYS EXCEPTED.) Through Sleeping Cars to Louis- 
ville without Change. 


This is the Only Ling Rouning Sleeping Cars to Louisville! 


s NIGHT EXPRESS. Saturdays and Sundays , 

1 ' (2 Arrives at Michigan City at 11:03 P. M.; Niles, 12:25A. M.; Kalamazoo, 

‘ 2:00; Marshall, 3: 12; Jackson, 4:25; Grand Trank Junction, 7:00; Detroit, 
7:45; London, 1:45 P. M.; Hamilton, 4:35; Toronto, 9:35; Niagara Falls, 5:40; Buffalo, 7:15 P. M.; 
Rochester, 9:10; Syracuse, 12:25 A. M.; Rome, 1:55; Utica, 2:25; Albany, 6:30 A. M.; NEW YORK, 
12:00 M.3 BOSTON, 3:30 PB. M. 


A PULLMAN PALACE SLEEPING CAR 


Is attached to this Train for DETROIT. This Train connects at DETROIT JUNCTION with 
Grand Trunk Baitlway for 


MONTREAL, OGDENSBURG, &c. 


Grand Rapids Hi=xpress. 
9:00 ‘ ‘ +) ame, AND SUNDAYS EXCEPTED.) Arrives at Grand Rapides at 


An Elegant Pullman Sleeping Car 


IS ATTACHED TO THIS TRAIN 


THROUGH TO GRAND RAPIDS WITHOUT CHANGE! 


Connecting there Direct to MUSKEGON, WHITEHALL, &c., &e., 


SPECI AL NOTICE. The GREAT WESTERN RAILWAY of Canada 
have. during the past summer, put down 140 miles of New Rail, (a large pogectes of the same bein 
Steel Rails,) and otherwise improved their track, so that it can be truly sald it is in as good condi- 
tion as any Line in the country. 








ee Through Tickets (and secured accommodations in Drawing-Room Sleeping Cars) can be 
urchased in Chicago at 60 Clark street (under Sherman House); at 48 Clark street (Grand Trank 
Railway); at 58 Clark street (N. Y. C. R. R.); at office under Briggs House; at Great Central Depot, 


and at 
General Office in Tremont House Block. 
H.E.SARGENT, W. K, MUIR, HENRY 0. WENTWORTH, 


Gen. Sup’t M. C. R. R. tGt. W. Ry. Gen. West. Pass. Agt. M. OC. & Gt. W. B’y. 
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NOTICES OF THE PRESS. 


‘* Of great interest to railroad men.”—(Delaware 
(O.) Gazette. 

** Valuable because of its reliability.”—{Holmes- 
burg (Pa.) Gazette. 

**A valuable encyclopedia of railway topics.” 
—[The Stockholder. 

“The best journal of the class published.”— 
[| Philadelphia Herald. 


** An excellent journal for railroad men.”—{Man- 
kato (Minn.) Record. 


“The best paper of the kind now extant.”— 
[Official Railway News. 


* Pro’ much for the future.”—{Detroit 
Commercial Advertiser. 


** A model of what a railroad newspaper should 
be.”—{Chicago Tribune, 

“The best journal of its class in the Tluited 
States.”"—{LaCrosse Leader. 
** We regard it as the best railroad paper out.”— 
{Peoria National Democrat. 


‘Every railroad man reads the GazEeTTs.”— 
Bloomington (Il1.) Leader. 

‘A complete 
(Harrisburg (Pa.) t. 

** Equal in appearance to any technical journal 
of Amotion.” ni Atchison Patriot. 


“The best medium for railroad information pub- 
lished.” —{Kankakee (Ill.) Times. 


= lete with matters connected with railroad- 
ing.” _{Holmesburg (Pa.) Gazette. 

‘Well worthy the patronage of all intelligent 
railroad men.”-{Kalamasoo Gazette. 


* A well-edited r, showing industry and in- 
telligence."—1 Amar can Railway Times. 


**'The best informed railway newspaper publish- 
ed in the West.”—{ Aurora (Ill.) Beacon. 


** Unquestionably the best railroad journal in the 
United States. aukegan (Ill.) Patriot. 


“Standing in the front ranks of railroad jour- 
nals.”—{Snow’s Pathfinder Railway Guide. 


‘*‘Makes a very handsome appearance and is full 
of valuable matter.”—{Chicago Evening Post. 


“An im and independent journal, valuable 
to every Pelvoed man,--{Parkereburg (W. Va.) 
mes, 


“Of great interest to railroad men, and almost 
equally so to those who use railroads.”—{ Marshall 
(atich) Statesman. 

**It must prove a very valuable paper to stock- 
holders and those who are interested in railroads.” 
—{New York Globe. 


“Every man who is at all interested in railroads 
would do well to take the Gazerre "—{Jackson- 
ville (Ill.) Independent. 


** All who desire to keep themselves posted on 
the subjects connected with railroads will take it.” 
—{ Milwaukee Wisconsin. 


**One of the best conducted and most interest- 
ing railway journals published in this country.” 
FN ew Haven Railway Courant. 


** It will compare favorably with any similar pub- 
lication, not only in New York or Boston, but in 
Lenten or on the Continent.”—{W. an (Iil.’ 

azette. 


of railroad news.”— 


THE RAILROAD. GAZETTE, 


A Weekly Journal of Transportation, Engineering and Railroad News. 





Devoted to the Discussion of Subjects Connected with the Busi- 
ness of Transportation, and the Dissemination 
of Railroad News. 


———_—_—_—— 


Illustrated Descriptions of Engineering Works and Railroad Machinery and Rolling Stock. 
Contributions from Practical Railroad Men, on the Business of Railroading. 


A Complete Record 


NEW ORGANIZATIONS. 
PROGRESS OF NEW ROADS. 


ELECTIONS AND APPOINTMENTS. 


RAILROAD LAW. 


‘of ; ‘Railroad News. 


ENGINEERING AND MECHANIVS. 


TRAFFIC AND EARNINGS. 
LAKE AND RIVER NAVIGATION. 
RAILROAD MANUFACTURES. 


The Cream of the American and European Technical Periodicals. 


An Impartial and Independent J ournal, Valuable to Every Railroad Man. 


TERMS OF SUBSCRIPTION : 


Single copy, per annum,...............+seseeee $4.00 | Forty copies, per annum, and one to the per- 
Ten copies, per annUm,......... 0-2 seeeseeeee 35.00 


ADVANCE PAYMENT is required. 


son who gets up the club...........-+++++- $121.00 


CaNaDa SUBSCRIBERS, twenty-five cents additional. 


SINGLE Copiss, ten cents each 


ADVERTISING Rates will be made known on application. 


Address— 


A. N. KELLOGG, Publisher, 


101 Washington &t,, Chicago 








‘*Has always been one of the best papers of the 
country for railroad intelligence."—[New York 
Commercial and Financial Chronicle. 


‘* Has always been one of the most valuable pub- 
lications in the West * * * Is bound 
to continue its sway as the leading railroad journal 
of the country.{Sedalia (Mo.) Bazoo. 


‘In its financial and commercial views in con- 
nection witb the railroad interests of the country, 
may be regarded as one of the first papers of the 
United States.”—[Peénsacola Observer. 


**As it devotes much attention to Southern rail- 
road and industrial interests, it is always interest- 
ing to Southern readers.”—[Galveston News. 


“For railroad men and others wishing to keep 
themselves thoroughly posted on railroad matters 
we 7 of no better paper.”—[Madison State 
Journal, 


** One of our most valuable exchanges. * * * 
Its columns teem with reliable information of 

reat benefit to railroad men of every section of 
the United States.”—{Leavenworth Bulletin. 


NOTICES OF THE PRESS. 


“In eyery respect a worthy representative 
the energetic cal goatee city where it is eng 
lished.”"—[{ Cincinnati Railroad Record. 


“A most valuable thing to the engineer and all 
railway men, the capitalist, traveler mechanic and 
general reader.”—{Brooklyn (N. Y.) Argus. 


‘“We know not where its equal can be found. 
* * * * QOne of the most valuable journals in 
the country.”—[ Evansville (Wis.) Review. 


‘Full of information, scientific and general, 
with regard to railroads all over the country, their 
sooetrastion, operation, etc.”—[Rochester Uhron- 
cle. 


“* This excellent weekly nones its readers better 
posted as to what is going on in the railroad world 
LS we any other we have seen.”—[Albany (Ga.) 

ews. 


““We consider it the most complete mirror of 
our railroad, shipping. monetary and other chief 
_——s to be found in the country.”—{Nebraska 

egister. 


““A publication of great value to every one in- 
terested in railroads and railroading, and its scien 
tific articles are of great value to every scholar,” 
—(Oshkosh ( Wis.) Northwestern. 


‘*Emphatically a journal of transportation, and 
contains every conceivable item of news on the 
subject of railroads, steamboats, telegraphs, ex- 
press companies, etc.”—[F lint (Mich.) Glo 


“The news is very full, the discussions are con 
ducted in good temper and with excellent informa 
tion. To judge from this first number, the con 
ductors of the Gazetrrse know what * railroading” 
is, and what a proper weekly journal should be.” 
—[New York World. 


“Avery neat publication in point of appear- 
ance, and, as it always has been, is now a reliable, 
interesting and accurate journal, ably edited in its 
various departments. * * Our scissors 
have wandered over its columns “‘many a time 
and oft,” and always with gratifying results.”— 
[Buffalo Commercial Advertiser 


‘**Has been for thirteen years a live, energetic 
railroad newspaper, and has fought its way up 
among its many competitors for the favor of the 
railroad public, gaining in strength and rising in 
importance year by year, until to-day it stands sec- 
ond to no journal of that important class in the 
United States.”—[Peoria Daily Transcript. 


‘* We have perused each succeeding number with 
great interest—its comprehensive information of 
railway matters, its sensible editorials, its able 
contributions and descriptions of new machines 
for railway use—and pronounce it by far the most 
_emee and valuable railway journal pub- 
ished in the United States."—{Pitisburgh Iron 
World and Manufacturer. 


** We are glad of the opportunity of adding our 
cordial testimony to the great excellence of this 
ag eigen which has certainly taken a first rank 
n the railroad literature of the modern world. 
Its writers have both information and experience; 
its extracts from foreign journals are selections 
of the best, while its news columns leave little to 
be desired by those who wish to be kept au courant 
with the location and construction of new lines 
and changes and improvements in the older or 
— eee States Railroad and Mining 

egister. ¢ 








JACOB R. SHIPHERD "400, 


155 and 157 LaSalle Stre. 


CHICAGO. 4, 
RAILWAY BANKEL.. 


MORTGAGE BONDS, 
And Local Bonds issued in Aid; 


Make Advances; Complete Unfinished 
Roads, etc., etc. 


BLISS, TILLOTSON & C0, 


Manufacturers and Dealers in 


TELEGRAPH MACHINERY, 


SUuUPPwrLiIns 
Of Every Description. 


247 South Water Street, 


CHICAGO, ILL. 
L. @ TILLOTSON & 00., N. ¥. ' G. H. BLISS, CHICAGO. 








Established 1852. 


CLEVELAND FILE WORKS 
CLEVELAND, OH10. 

All descriptions of Files Manufactured and Re- 
cut. Also, dealers in Best English Cast Tooi 
Steel, Orders solicited and satisfaction guaran- 
teed. JOHN PARKIN, Prop’r. 


GIRARD 


TUBE WORKS & IRON COMPANY. 


PHILADELPHIA, PA. 
Manufacture Plain and Galvanized WROUGHT 
IRON undries for Gas 








NEWS DEALERS 


Should Address Orders for 


THE AALROAD GAZETTE, 


The Western News Company, 


CHICAGO. 


“THE HEATHEN CHINEE,” 


THE WESTERN NEWS 
COMPANY has just pub- 
lished an edition of BRET 
HARTE’S well-known poem, 
entitled as above, with nine 
lithographed illustrations, de- 
signed by Joseph Hull Single 
copies may be procured of all 
News Agents and Booksellers, 
or will be sent free by mail on 
receipt of 50 cents, by THE 
WESTERN NEWS COM- 
PANY, 121 and 128 State St.., 
Chicago, Il. 


Lochiel Iron Co., 


HARRISBURG, PA. 


Manufacturers of RAILROAD IBON AND 
SPLICE BARS, 
W. T. HILDRUP, President. 
V. N. SHAFFER, Gen’! Superintendent. 














IRON BRIDGES, PIVOT BRIDGES 


— a 


Turn Tables. 
F.C. LOWTHORP, 
Civil Engineer, Patentee & Builder, 


78 E. STATE STREET, 
TRENTON, N. J. 


F. E. Canda, 
BRIDGE BUILDER 


GENERAL CONTRACTOR. 
No. 2 8. Clark St., 
CHICAGO, - - ILLINOIS 


AKRON CEMENT. 
Union Akron Cement Company, 


SOLE MANUFACTURERS. 
OFFICE AND WAREHOUSE: 
88 MARKET ST., CHICAGO. 
20 Central Wharf, Buffalo. 


Orders of Contractors, Railroads, and Bridge 
Builders, promptly filled. 


ILLINOIS 


Manufacturing Co., 


479, 481 & 483 STATE 8T., CHICAGO, 
Manufacturers of 


RAILWAY CAR TRIMMINGS, 


pe Globe Lanterns. 
A 























Pres. 


Jas. E. Cross, Supt. 
Sec’y. 


0. A. E, 
A. H. Guan, J. MA. Dew Ass 


tSupt. 





HARRISBURG 


CAR MANUFACTURING (0,, 


Harrisburg, Pennsylvania, 


MANUFACTURB 


Passenger, Mail, 
Baggage, Box, 
Gondola, Coal, 


AND ALL OTHER KINDS OF 


RAILROAD CARS! 


Railroad Car Wheels & Castings, 
Bridge & Rolling Mill Castings, 
Bridge Rods, Bolts, 


RAILROAD FORGINGS ! 


W. T. Hizprup, Superintendent. 
Wi11am Cotpsr, President. 


HARRISBURC 


Foundry and Machine Works | 


(Branch of Harrisburg Car Mfg Co.,) 


Harrisburg, - - Pennsylvania. 
MANUFACTURERS OF 


MACHINISTS’ TOOLS! 


— SUCH as — 
LATHES, PLANERS, 


Shaping and Slotting Machines, 
Bolt Cutting & Nut Tap- 
Ping Machines, &c. 


W. T. Hiwprvp, Treasurer. 











